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EXPERIMENTS | 


ON 


Various SUBFECTS 


Containing an Account of 


Several Surprizing Phanomena touching 
LIGHT and ELECTRICITTZ, pro. 
ducible on the Attrition of Bodies. With 


many other Remarkable Appearances, not. 
before obferv'd. 


{ 


~— 


Together with 


The Ex planacians of all the Machines, (the 
Figures of which are Curioufly Engrav'd on 
Copper) and other eres ued itt 5 
ho@h x ken MeN 2. 

To which is Added, 
|A SUP PLE ME NT, containing feveral New 


Experiments not in the Former Editions | 
> The SECOND EDITION. 
By F. AAUKSBEE, ¥.R.S.. 
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{Printed for J. Senex, at the Globe in Salisbury- 
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THE 


PREFACE 


$H B beset World j is Now ale 
-moft generally, convine’d;; that. 
a ~ anttead of amufing fHeondehick 
with Vain Hypothefes, which feem to differ - 
ue from Romances, there’s no other 
of Improving NATURAL » PHI- 
LOSOPHY, but by .Demonftrations and 
Conclifions, founded: upon as alee 
judicioull and a aaa: sradestt 


By this courfe, afer many Meet tad: 
pafs’d, with little or no Progreds in the 
{rue Knowledge of the Nature of Things, 

Ai z. _. greate 


The PREFACE. 
greater Advances have been made 
within the compais of a {mall Number 
of Years, than was ealily to be ima- 
gin’d, that the moft Sagacious Men, 
with their Greateft Indultry, could e- 


t Wet have been capabable of attain- 
ing to. 


The onpivable and oe Excel- 


lent Mr. BOYLE, by g oreat Variety i. 


of Experiments, in almoft every Part 
of Philofophy, gave much Light into 
the Caufes and Operations of Nature; _ 
and particularly, by the Invention of 
that mott Ufeful Infirument the Air- 
oa aly 


The Principal Subje&t of the follow. 
ing Papers, is, an Account of Great and — 
Further Improvements of this | Noble 
Machine, the Air-Pump, and of many 
New Experiments made thereby, 


By 


—_ 


Pe 


By the fame Method: the molt Lear- 
ned and Incomparable Sir IS A AC 
NEWTON has invented and. eftab- 
lifh’'d the Theory of Light and Colours ; 
and by Demonttrations founded on Ex- 


periments and Obfervations, has at once 


begunand finifh’d that great Difcovery, 
and advanced that Part of Opticks, 
concerning the Nature of Light and 
Colours, of which there was little, if any 


thing, before known, to a Perfect and - 
_ Compleat Science. 


The New Experiments contain’d in 
the Following Treatife, concerning the 


- Produdtion and Emiflion of | certain 
- Kinds of Light from different Bodies, 


‘hitherto. unobferv’d, may, tis pre 
-fum’d, give no {mall Illuftration to | 


that Mathers > and become the Occafion 
of many not unacceptable Difcoveries, 
concerning feveral particular Circum- 


flances not included in the General 


Theory.. : 
31 rs ONE RS ": The 


~ The PRE FACE: 

The General Laws of Attraction and 
Repulfe, common to all Matter, have 
by the fame Excellent Peston’ been 
_difcover’d, © and-applied to Wonderful 
- Purpofes, in eftablifhing the true Syftem 


of ‘Nature, and explaining the Great 
Motions in | the W orld. 


But the Native abd. Laws of Elec. 
trical’ Attrattions have not yet ‘beer 
-much confider’d by Any: “And in the © 
following Obfervations,: ‘tis hoped, the — 
Reader may meet with many things, 
which may be of great Ufe in: difcove- 
“ring fome of the Wonderful and hither. 
to Unheedeéd Effects of this ftrange Pro- 
perty of Bodies, in feveral of the Ope- 
rations of Nature ;.and poflibly: in the © 
Production and heovakininiatteh even of 
- Involuntary Motions in the Parts of - Ani= 
. mals; of which’ very little has ae been 
“wrote ade ge ge 


TL PSD JOR 2 4 


| The PREFACE, 


"If the few Hints and Suggeftions in 
this Difcourfe, fhall excite the Curiofi- 
_ ty of Ingenious Inquirers, to make further 
Search into thefe Matters, my mtention 
an publifhing them, which was entirely 
for the Improvement of Natural Know- 
~  kedge, will be compleatly anfwerd, 


/ 


PH. 
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| A ae Defcription of the Air-Pump made 


ufe of inthe Experiments, Page r 
| | rth Ga Da a. wits) 
An Account of feveral Experiments on the Mere — 
curial Phof{phorus, | | p. 6 
‘sgh Ot Oo) WON He 


An Account of feveral Experiments made concern-_ 
ing the Attrition of Bodies, in various Medi- 
ums, . oui De 28 
Experiment I. Concerning the Attrition of 
Amber ox. Woollen zz Vacuo, p. 24 
Exp. 1. Concerning the Attrition of Flint 

_ and Steel iv Vacuo. docp i 27 
Exp. IIT... Concerning the Attrition of Glafs, 
and various other Bodies,inVacuo. —p.30 
~1. Oa Glafs and Woollen, . ibid. 
Varieties occurring in this Expert- 

\ ment, ° | Pp: 32 
2. The Attrition of Glafs on Oyfter- 
“Shells, : | Dp. 34 

3. The 


The CONTENTS. 
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Exp. V. Concerning ithe Attrition of Glafs on 
Glafs, under Water, P. 44. 
Au Experiment concerning the Production of acon- 
ff derable Light, upon a Slight Attrition of a 
~~ Glafs Globe exbaufted of its Air, Pp 45 
An Experiment concerning the Eleétricity of 
“Glafs;difcovering it felf. in an’ extraordinary 
“manner, upon a fmart Attrition of it; 6 p.53 
A Continuation of the Experiments on the sttrie 
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ting two Elemifpberes, upon the injecting of an 
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a Experiment concerning the Proportion ‘of the 

Weight of Air, to the Weight of an equal Bulk 

‘of Water, without knowing. the abfolute Quan. 
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Phyfico-Mechanical 
EXPERIMENTS, &e. 


A coe Defcription of the AIR.PUMP 
made ufe of in the following Experi- 
ments. 


‘P-AMNHE AIR-PUMP (delineated Plate I.) 

| _  confifts of two Brafs Barrels or Cy- 
linders, as reprefented by aaaa, 

twelve Inches in height, and two 

their Diameters within. ‘The Suckers, or Em- 
boli, are raifed and deprefsd by turning the 
Winch 46 backward and forward. The Winch 

is faften’d toa Spindle, that pafles through a 

a Lanithori, whofe Pins perform the Office of 

Cogs : For in its Motion they lay hold on 

_ the Teeth of the Racks cece, and fo rect- 

procally as one is deprefs'd, the other is ele- 

- Vated : By which means the Valves, which 
are made of limber Bladder, and fix'd on the 

‘ upper Part of each Embolss, as well as at the 

bote 
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bottom of the foremention’d Cylinders, per- 
- form their Offices mutually of exhaufting and 
difcharging the fame Air taken from the Reci- 
pient on the Plate of the Pump. And when - 

the Recipient comes to be pretty well exhau- 
fted of its contain’d Air, the preflure of the 
outward Air on the defcending Sucker is near- 
ly fo great, that the Power requird to raife — 
the other is very little more than what fur- 
mounts the Friction of the moving Parts; 
which renders this Pump preferable to all o- 
thers: For inthe Working of them, the near- 
-erthey approach to a Vacuum, the greater is 
_ their Labour. But this that I am now deferi- 
bing (under the fame Circumftances) is quite 
contrary. 

The bottom of the Barrels ate placed in a. 
Brafs Difh, reprefented by dd, whofe Sides 
are about two Inches high, and is on purpofe 
to put Water in, to keep the Leather Collars | 
(on which the Brafs Cylinders ftand) moift, 
whereby the Air is prevented from infinua- 
ting into the Cylinders of thofe Parts. 

The Cylinders are {crew'd down on the ~ 
fame by the Nuts eeee, which force the 
Frontifpiece ff cown on ‘them, thro’ which 
the Two Pillars ¢¢ gg pafs. 

_The Pillars have an Tron belonging to each 
of them, and pats from them in the Form of 
a Swarr. neck, decypherd by gg, which I- 
yons. are fafined to ‘the hinder part of the 
Frame, for their better fecurity from fhaking. 

From 


rey 
From between the two Brafs Barrels arifes 
4 Brafs hollow Wire, 44h, which hath a _ 
Communication with each of them, by means 
of a perforated Piece of Brafs which lies along 
horizontally from one to the other. | 
The upper end of this hollow Wire is faft. 

ned to another Piece of perforated Brafs, — 
which fcrews on uiderneath the Plate 2 222, 
which is ten Inches over, and has a Brafs 
Rimm foder'd on it, to prevent the fhedding 
of Water: for whichthere is occafion in feve- 
ral Experiments. Between the Middle and 
the Side of this Plate arifes a fmall Pipe, &, 
about an Inch and half in height, through 
which into the foremention’d hollow Wire 
paffes all the Air into the Barrels, as it 1s tae 
ken from the exhaufting Receiver. Upon the 
Plate of the Pump is always laid a wet Lea- 
ther, on which the Recipients are placed: 
This wet Leather, prevents the Air's getting 


into the Glafles, whofe Edges aretruly ground, 


and is of ufe for that purpofe beyond any Cee 
 ttierit whatfoever ; and not only fecures it 
from the Air’s Ingrefs that way, but by the 
_ Ufe of i¢ we can make feveral Experiments — 
in the fame time they could formerly make 
one, without any Datibing or Difficulty. 
* Another Excellency in this Pump is, the 
Contrivance of the Gage denoted by ////; 
which Gage isa Glafs Tube about 34 Inches 
long, and is fo placed, that it cannot eafily re- 
ceive Damage, and is altogether out of the 
B 2 way 
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way of any thing that is experimented on the 
Pump. Its lower Orifice is plung’d in a Glafs 
of Mercury defcribd by mm, on the Surface 
of which is laid a Piece of Cork with a Hole 
in the middle of the Glafs Tube to pafs thro’: 
On this Cork is placed a Board made of Box- 
Wood, about an Inch in Breadth, and groov’d 
in the middle to receive. the fore-mention’d 
Glafs Tube, which is loofely loopd on to the 
* fame by two-Brafs Loops, that it may have 
the Liberty of rifing and falling as the Mer- 
cury afcends or defcends in the Gage. 

_ § To the upper part of this Tube is cemented 

-a Brafs Head, which Brafs Head fits into the 
fore mentioned perforated Brafs Piece that is 
{crew’d.on under the Plate, and has a Com- 
munication as well with the Recipient on the 
fame, as with the hollow Brafs Wire bhhh 
pafling between the two Barrels. 

The Box Board is graduated into Inches and 
Quarters, from the Surface of the Quickfilver 
to 28 Inches high: From thence ‘tis divided 
into Tenths of Inches. From this Gage the 
Degrees of RarefaQion in any Experiment 
are at all times moft nicely to be obferved.. — 

The Air-Cock, #, which lets in. the Air, 
is likewife a Screw on the fame fore menti- 
ond perforated Brafs, in which the upper 
parts of the Gage and hollow Wire are infer- 
ted-: oo00 reprefents a Receiver flanding on 
the Plate of the Pump, on whofe upper part — 
? Ps throvgh a Box of Collars of Leather, 
pafics 


C5 9 

paffles a Slip Wire, whofe Office is to take up, . 

lec fall, or fufpend any thing at any deter- 

_ minate Height, in the Receiver, without the 
Air's Infinuarion. al a 9 
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An Account of feveral Experiments on the 
ie Mercurial Phofphorus. | 


EXPERIMENT L 


| Took a Glafs Receiver, open and ground 
at both Ends, and capable of containing 
about thirty Ounces of Water: The up- 
per Orifice of this Receiver was clos’d with a 
Brafs Plate, (by the help of a wet Leather 
laid on the Edge of it, ) in the middle of which 
was fcrewd a Stopcock, that had a fmall Glafs 
Tube inferted into the lower Orifice of it; 
the Infertion was perform’d by means of a 
Cement: And the little Tube thus inferted, 
reach’d nearly from thence to the Bottom of a 
Glafs, which was alfo included within the a- — 
forefaid Receiver, and which had as much 
Quickfilver in it as would cover the Bottom 
of the Tube abouta quarter of an Inch. This 
oo Apparatus was then applied to the 
Plate iy, Pump, andsthe Stopcock turn’d, to 
‘A hinder the Air's Paflage that way, 
till the Receiver was fufficiently exhaufted : 
Which done, the Stopcock was turn’d again, 
to 


CF) 

to give the Air free liberty to enter in; and 
then the Air making its way thro’ the Tube 
before mentiond, rufhd with a very great vio- 
Jence thro the Body of the Mercury, blowing 
it up forcibly againft the Sides of the Veflel 
that containd ir. And in this Confufion and 
Hurry of its Parts, zt. gave, al round, the Ap- 
pearance of Fire; it look d like one great flaming 
Mais, compofed and made up of innumerable 
little glowing Balls, which being fore’d up, and 
dafh’d againft the Sides of the Glafs. by the 
impetuous Torrent of Air, fell down again by 
their own, Weight into the reft of the Mercury. 
Andthus the éright, Phenomenon continued, 
. till the Receiver was half filld again with Air. 
- The Refult of this Experiment therefore, 
fhews us, that Light is producible from Mercu- 
ry, 4y paling common. Air through the Body of it, 
after the Receiver is well exhaufted: 2 e. that 
Light is producible by the Application of a very 
Jubtile aud penetrating: Mover, toa Fluid of great 
| Denfity, whofe Parts are moft minutely divided, 
and of afmooth aud poliflad Superficies, and pla- 
ced where it. bas little Difturbance, but from that 
Body which gives the Motion to its Parts. For: 
fuch a denfe and polite Body is Mercury; fuch 
a fubtile Mover is the Air, and{uch an apt Re- 

- poftory isan Exhaufted Receiver. 
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Experiment II. 


¥ Aving provided a Receiver of about 21 
Inches in height, I f{crew'd to the up- 

per Orifice of it a Gla/s refembling thofe now 
commonly us’d for Cupping, having an open 
Paflage through its Neck, in which was ce- 
mented a Piece of a fmall Tube, drawn tape- 


ring to one end by the Flame of a Candle : 


This, together with the Cup, made-an entire 
Funnel, the {mall Aperture of which was ftopt 
with a round little Plug of Wood, to prevent 
the Mercury's entring the Receiver before its 
due time. Within this tall Receiver was ine 
cluded a Gla/s of the height of about 17 In- 
ches, which had a round Crown like a Shade 
(as they generally call thofe Fences which are 
fe over Images to keep them from the Duft.) 
See F This whole Apparatus thus fet to- 
Plate te gether, was plac’d on the Pump, 
| and about a Pound and half of Mer- 
cury put into the Funnel; and then working 
the Pump, by that time the Air had been 
drawing out for the {pace of two Minutes, 
there was enough exhautted for exhibiting the 
Phenomenon intended. Having then loofen’d 
the Plug therefore, which ftopt the Funnel, 
fle Mercury was driven by the Preflure of the 

Air 


Ce 

Air with great Violence into the Receiver, and 
ftriking forcibly on the Crown of the included 
Glafs, was thereby broken. into very fmall 
Particles, and gave the furprizing appearance 
of a Shower of Fire defcending all round the 
Sides of the Glaffes. The Light it gave in its 
Defcent, was fuch, that the Form of the Re- 
ceiver, andthe Glafs included therein, were 
both very diftinguifhible, and continued fo to 
be, till all the Mercury had pafs’d through the 
Funnel. -All that fpace of time, I fay, the - 
Reprefentation lafted; neither could any thing 
more lively exprefs fuch a fiery Shower, than 
this Defcent of the Mercury in Vacuo. 

What farther occurr'd to Obfervation inthis 
Phenomenon, I think proper to take notice of 
in fome Particularsby themfelves. I obferv'd 

then, 


That the eeane of the Neeary refem - 
bled rather the Fall of Snow, than that of 
Rain, by reafon of the Slowneis of its Mo- 
tion. 

That none of it appear’d luminous, but what 
was contiguous to the Sides of the Glaffes in 
its Decent. 

That the Globules of Mercury defcended 
fome {wifter than others, according, to their 

different Magnitudes, 


T hat 
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_. That the Mercurial Globules did not barely 
_ flide down upon the Sides of the Glaffes, but 
were alfo turned about circularly ; or, in other 
Words, that befides their Motion. of Perpendicu- 
lar Defecnt, they had alfo a Circular one about 
their own Axes. 

That the Parts of the Mercury contiguous 
to the Glafs, were’ by thefe Circumgyrations 
continually tearing and feparating from their 
Contact with the Glafs ; and by that means 
were wrought up into fuch a Form or Shape, 
as was proper for the Production of Light from 
fuch a Body in fuch a Medium. 

That the {maller Globules, which adher’d 
to the Glafs, and whofe Weight was not fofft. 
cient to caufe their Defcent, remained opaque; 
For (in this, as well as all other Mercurial — 
Experiments) no Light is to be obtained 
without Motion. 

‘That the.very fame Motion as this was in 
Vacuo.giventothe fame Mercurial Globules in 
Common Air, will not produce the fame Ef- 
fed: Which I try'd, by condenfing Air trong. 
ly on the Surface of the Mercury, and fo for- 
cing that Mercury thro Leather. 

The Refult of all which Obfervations put 
together, is, That a peculiar Figure and Moti- — 
on i Parts, as well as a proper Medium for 
thofe Motions to be performed in, are requi- 
fite to the Production of the Mercurial Phof. 
phorus. 


Ha- 
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Having fince repeated this Experiment, and _. 
that with a greater quantity of Mercury; I 


have obferv'd fome particular Appearances in 


it,fo remarkable and furprizing, that I thought 
I ought not to pafs‘em by in filence. 

I made ule of a quantity of Mercury, about — 
as great again as what I usd before, véz. near 
upon three Pounds : And now the defcending 
Mercury did not only appear like a Shower 
of Fire, (which it did at the firft Trial) but 
alfo the Light darted thick fromthe Crown of 
the included Glafs, like Flafhes of Lightning, 
of a very pale colour, and eafily diftinguifhi- 
ble from the reft ofthe Light produc’d. Thefe 


Flafhes I have obfervd to be darted fometimes 


FHlorizontally, {ometimes inclining upwards, at 
other times dowzwards. And befides this dif- 
ference with refpect to the manner of the Re- 
verberation of the Flafhes, there was another 


thing obfervable with refpe@ to the Quarter 


from whence they were fo reverberated ; for 
they would be thrown not only from the ~ 
included Glafs, but fometimes alfo from the 


including Receiver: And I have fometimes feen 


them rebound into Figures fo very odd and 
furprizing, that I have no Idea of any thing 
that can ferve :or a juft Comparifon with ’em. 
But this is certain as to thefe ftrange Flathes, 
that they have fometimes feemingly proceeded — 


direitly from the Stream of Quickfilver, (as it 


~defcended from the Funnel ) before ever it 


reach d 
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reach'd the included Glafs ; and that their ge- 
neral Courfe is, to fly to the fide of the out- 
ward Receiver, ‘where the Light breaks, and 
{preads it felf into thefe odd Forms. This is 
what they moft frequently do. But if they 
take their Original from the Side of the Recei- 
wer, (as 1 have fometimes obfervd) then their 
Courfe is different. . 

‘Laftly, It deferves notice alfo, that during 
all the time of the Mercury’s defcent thro’ 
the Funnel, (which was at leaft two minutes). 
the Grown of the included Glafs appeard to be 
fenfibly more enlightned thaw all the ret of the 
parts of it: And this Light was uniform, and 
without any alteration, as long as the Quick 
filver kept FOUMInG: | 


Experiment Ul. 


N the foregoing Experiments, we have feen 
the Production of the Mercurial Phofpho- — 

rus, in the fine and much rarefied Medium of 
a Vacuum: by which ‘tis plain, that fucha — 
Medium as that, is accomodate to the Na- 

‘ture of this Phenomenon, and will ferve for 

the Exhibition of it; but we can by no means 
infer from thence, that no other Medium will 

“do; or, that Light, which may be produc’d 

in the rarefied Medium of a Vacuum, may not 
alfa - 


alfo.be produc’d in a Medium lefs thin and 
rare than that. To bring this matter there. — 
fore toa determination, (véz. whether fo thin. 
a Medium as a Vacuum, or the neareft ap- 
proach to it, be abfolutely neceflary to the 
Production of fuch a Light, as is difcovera. 
ble in the Barometer by putting the Mercury 
in motion, ) I proceeded after the following 
manner : 

The Mercurial Gage (an Inflrument now t- 
niverfally known) I concluded would be the 
mofi proper Inftrument. for this Difcovery. 
Having therefore plac’d a {mall Rece/ver upon 
the Plate of the Pump, the Air was exhauf{ted 
from it, till the Mercury in the Gage was ele 
vated to 29 Inches and a Half ; then fuffering 
fome Air to enter the Receiver by the Cock, 
the Mercury in the Gage defcended, and made 
{everal Vibrations before it reduc’d it felf to 
a ftate of reft ; and the Mercury having noo- 
ther motion imprefsd upon it in all thefe Vi. 
 brations, but barely that which the Air caus’d 
- by its entrance, the Mercury all this time, 
tho’ it did appear luminous, yet appeard {fo on- 
ly in the Defcents, and not in the Afcents : 
But when the .Mercury came to be broken 
and divided by a violent agitation and fhaking, 
.then the broken parts appeard luminous in 
fome part of their Superficies, the other part 
always being opaque ; and that after this man- 
ner : The uxdermoft Superficies of the Mercu- 
rial Globules in their A/cent became concave, 

Afcent, 


Cag) 

and there they were /uminous ; but the upper- 
moft Superficies of the fame Globules, in thei 
Defcent, became concave, and there likewife 
luminous : But the uppermoft Superficies in the 
Afcent, which were convex; and the lowermoft 
Superficies in the Defceat, which were alfo 
convex, in both Places, gave no Light at all, 
but continued always opaque. And thus the 
Appearance continued upon every admiffion 
of the Air, till near half the quantity that 
was exhaufted was return’d again: But after 
that quantity of Air was admitted; then no 
manner of Light would enfue, tho’ the Mer- 
cury had the fame motion given it as be- 
fore. | 
From this Experiment therefore we may 
draw the following Conclufion, wiz. That tho’ _ 
the Mercurial) Phofphorus zx rhe Torricellian — 
Experiment 1s not producible in fo denfe a Me- 
dium as common Air, yet it by no means reé- 
guires fo thin and fo much rarefied a Medium as 
that which makes a near approach to a Facuity. 
And this Truth receives a further Confirma- 
on by the following 


Experi 


dco 


Experiment IV. 


ff Provided fome Quickfilver, very fine, and 
A free from the leaft Appearance of Soil on 
its Surface. The Glafs alfo which contain’d 
it, was made very clean and dry. ee ae 
I included this Glafs with its Mér- pyare tty. * 
cury in a Receiver to the Plate of | 
_ the Pump, and exhaufted the Air, till I found 
the Mercury in the Gage ftanding at 23 Inches, 
and not above, (the Mercury in the Barome- 
ter at the fame time being at 29 Inches and 
_ahalf.) At this Elevation of the Mercury in 
the Gage, the Pump was fhaken, and by that 
means the Quickfilver in the included Glafs 
‘was put into motion. Zhe Effect of this Con- — 
cuffion was the appearance of a Light, bright 
enough to render the Receiver and the inclu- 
ded Glafs plainly vifible and diftinguifhible ; 
and not only fo, but a Man’s Hands and Fin- 
gers on the outfide might eafily be difcern’d 
likewife. This was the Principal Matter of 
Fact enquird after by the Experiment ; but 
-Tobfervd farther, | 
That tho’ the Light might be produc’d by a 
_ fmall Agitation of the Mercury, yet that Light 
- would be encreasd by a greater and ftronger 
Agitation, : 
/ That 
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That when a pretty brisk Motion was gived 
to the Mercury, it would give the Reprefenta- — 
tion of Waves of Light, breaking on the Sides ~ 
of the Glafs, and {cattering fome Species of 
the fame Appearance towards the upper Part 
of it. 

That upon the Repetition of the Experi- 
ment, the Phofphorus {eed each time more 
vivid than the other; till at laft, by often fha« 
king the Quickfilver, its Surface became fome- 
thing foil’d, and fo the Hehe lefs than it had 
been before. 

That (Cin this, 4s well ds all other Experi- 
ments on the Mercurial Pho/phorus). the Light 
exhibited is of a very pale Colour. 

That the firft Appearance of the Light, is 
when about half the Air contain’d in the . 
Receiver is exhaufted; and, That it ftill en- 
creafes with the encreafing Rarefaction of the 
Medium. 

From this Account it appears, that the for- 
mer Conclufion is again confrm’d, viz. That 
there needs not the neareft Approach to a Vacu- 
um, to produce the Mercurial Phofphorus. 

And thefe two laft Experiments put toge- 
ther, make up the fulleft Proof of at that can 
be defir fort 

For in one of them the Air was Jet in upon 
the Mercury plac’'d inthe exhaufted Receiver, 
anda Light was produced that way: In the 
_other,'the Air was not totally remov d from thé 
ce and a as wee was producd that ie 

_ alfo 
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alfo. Now there can be no third way; and — 
_ therefore ‘tis univerfally true, that the mof? ra- 
tefied Medium is not neceffary to the Production 
of this Phenomenon. | 


| Experiment ae 


HE Experiments hitherto related, have 
| difcover'd what Mercurial Lights may 
-- be produc’d, either in Vacuo, or in Mediums 
making fome Approach thereto. But the fol- 
lowing one will thew what Light is produci« 
ble in a Medium very different from either of 

the forrner. 
In order to this, I took a G/afs Tube (whofe 
Content was-about 30 Ounces of Water ;)} 
‘and having put into it near half a Pound of. 
pure Quickfilver, I clos’d the Mouth of it 
with a Brafs Cap, which had a Cock inferted in 
the middle of it, by which means the Mer- 
cury had a free Communication with the ex- 
ternal Air: This done, the Globe was fhook, ’ 
. and the Particles of Light prefently appear’d 
in great Plenty; they were of the Bignefs of 
{mall Pins Heads, very bright and vivid, fpark- 
ling like little diminutive Stars in the Lacfea, 


and exhibiting altogether fuch a whitih Ap- 


pearance as thofe Stars do. Their Number 


would encreafe, according to the Rapidity of 
| C | the 
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the Motion given the Globe: So that by pro- 
portioning the Agitation, one might produce - 
a greater or lefs Number of thefe {mall Lu- © 
minaries. | 

Having carried the Experiment thus far, I 
tock the fame Glafs Globe, with the fame 
Mercury included in it, and applied it to the 
on Pump (by the help of a hollow — 
Plate iit,  Bra/s Pipe, which fcrew’d both to 

the Cock and Pump ;) and then the 

Air being exhaufted, and the Cock turned to 
prevent its Ingrefs, the Globe was taken off, 
and moderately fhaken. And now the Phe- 
nomenon was quite alterd: For the Mercury - 
appeard luminous all round: It did not now 
difcover, as before, a Congeries of little, 
bright, twinkling Sparks; but a continu’d Cir- 
cle of Light, which lafted all the time of the 
Agitation And if that Motion were check’d 
with another of greater Violence, it would 
then appear luminous almoft all over the | 
Globe, “This being try'd, the Air was admit. 
ted again into the Cavity of the Globe, and 
then the Mode of Light returned to its for- 
mer Appearance: .The continued: Circle of | 
Light was loft (neither could it be recover’d 
again by any fhaking whatfoever) and the 
little Stars return’d {parkling as before. 


_ From what has been here related, we may 
infer, ; | 


Firft, 
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HD That Light is sidictbl by the A. 
gitation of Mercury in the oper Air. | 


Secondly, That this Light aticeble in is 
open Air, is very different from that produc'd | 
in ‘Vacuo, or a much rarefied Medium. | 


Thirdly, That the Difference between thefe 
Lights confi(ts particularly in this ; that the lus 
minous Particles are diftink and feparate in the 
one, and yuited or blended into one continud Body 
of Light in the other. 


Fourthly, That the Prefence and Aétion of 
the Air is the Gaufe of the Separation of the 
Parts of the Mercury into fo many diftintt lu. — 
minous Globules, which in Vacuo formd al - 
one continu'd Circle. : 


And from hence it appears, that the Ac- 
counts given in this Experiment are not at 
all contradictory to any of the former, a-- 
bout the Mercurial Phofphorus : For there I 
{peak ‘of one kind of Light, and here of an- 
other. That Light which’ is produced in 
Vacuo, or a very much rarefied Mediym 
is not the fame with this produc’d in the 
Air: And therefore when I fay, that the 
Mercurial. Phofphorus is not producible, but 
in a Medium fo or fo qualined, it ought 
toes | to 
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to be obferv’d, that I fpeak there concern. 
ing a Light of the fame Kind and Quality 
with that difcover'd upon the Agitation of 
the Mercury in the Barometer + For that is 
vaftly different from ¢hzs which appears up 


on the fhaking of the Mercury in the open 
Aire? | 


SECT, 
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SECT. IL 


An Account of feveral Experiments 
made concerning the Attrition of 
Bodies in various Mediums. 


The Defcription of the Machine for giving 
a fwift Motion to Bodies in Vacuo, 
without admitting the External Air 5 
reprefented by Plate II. 


A Defcription of the Air Pump (Fig.1.) being 
before given, I fhall forbear taking any fur- 
ther notice of it, faving what immediately 
relates to the following Experiments. 


AAAA SeaiL adder, fuch as is generally us’d 
in Houfes. 

- BB Isa Bar of Iron, which pafles through 

the middle of the upper Step, and is faftned 

to the Back-board of the Ladder by two Nuts 

and Screws thro both the Board and Tron. 


C 3 CC the 
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CC The Jaws of the Iron Frame. which. 
holds the great Wheel DD, of 23 Inches Di- 
ameter within its Groove. 

EE The Brafs Plate of the Air-Pump, on 
which the Recipient f f is placed. 

gg The Spindle, to which Bodies of 
different Magnitudes may be faftned, by a 
‘Hole. pafling through the middle of them, 
fufficient to receive the Spindle ; and by means 
of the two Nuts hh, a larger. or a {maller 
Body may be fcrew'd halt ons iy 

ii Is a Brafs Plate turned true to the © 
ground Edge of the Recipient on which it is 
placed, having a Brafs Box in the middle of - 
it, which is full of Collars of Leather well 
Oil'd, through which the Spindle pafles ; the 
Hole: of the Brafs being likewife jutty fit to 
receive it. 

kkkk Two Pillars, with Nuts to fcrew 
down'a Piece of Board, which has an Iron 
faftned to it to receive the upper Point of — 
the Spindle ; the lower one falling into a 
Brafs Socket, fcrew'd to the middle of the | 
Plate of the Air. Pump. 
- LLLL The Supporters, feathing from — 
the upper Board of the Ladder to the Pillars, 
to prevent the Recipient's being drawn from 
its Place by the Motion and Tugg of the 
Wheel- Band. 


mm The 
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mm The fmall Wheel, which the Band 
from the great one farrounds, and is one Inch | 
and half in Diameter. | 

NWN The Winch which gives Motion to 
the whole ; the {mall Wheel m m making a. 
bout fifteen Revolutions to one of the large » 
Wheel DD: So that a Body faftned to the 
Spindle’ gg, of the fmall Wheel mm, will 
be turn’d fifteen times round to once of the 
great Wheel: And according as that fhall ex- 
ceed in Diameter the fmall Wheel, fo will the 
Velocity of the Motion of the extream Parts be 
' proportionably encreas‘d. 

0000 A ftrong Board reaching from i 
lower Jaw of the Machine to the Ground, for 
the fupport, or Bite a fteady Motion to the 
great Wheel. 

pp Aretwo ecg! which -faflen the Lad- 


der to By Floor. 
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+ Experiment J. 


Concerning the Attrition of Amber on Wool- 
. len im Vacuo. 


Took fome Amber Beads, of the bignefs of 
fmall Nutmegs; and having pafsd a 
Thread through ’em, apply’d’em by that means 
to a circular piece of Wood, which wastarn’d __ 
with aGroove on the edge of it,on purpofe tokeep, 
the Beads from being difplac’d by.the {martFri- 
ctionthey weretoendure. Likewife, for their 
better fecurity and faftnefs, there were fo ma- 
ny Pixs, or pieces of {mall Wire, driven thro’ 
the Wood ; and between every Beadthere was 
a String ty’dover from Pix to Pia; the Beads, 
at the fame time, ftanding out by the {pace 
of their Semidiameters beyond the body of 
the Wood into which they were fix’d. | 
Inthis manner was the whole put upon the 
Spindle, and made faft there by the two Nuts, 
(as was expre(s‘d before in the Defcription of 
the Machine : ) Then the Bra/s Plate, on which 
the Woolen was wrapt, being {crew to its 
place, (by means of the Socket, which receives 
the lower Point of the Spindle ;) would {pring 
_ back, and grafp the Amber with a moderate - 
| ‘de force. 
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force. Thefe things thus prepar’d, | _. 
the Receiver was placd over them tg ‘A 
all together, with its upper Plate ; 
and Box for the Spindle to pafsthro’: The 
Pump tien being fet to work, the Mercury 
in the Gage was in avery little time eleva- 
ted to about 29 Inches.and a Half; which 
fhew'd the Receiver to be well exhautted. 
- And now the great Wheel of the Machine be- 
ing turnd, the Amber had a very fmart At- 
_trition.on the Woollen. At firft nothing: re- 
markable appeard; but, in the {pace of a 
, Second or two of time, there was a Light which 
became fenfible enough: For where-ever the 
Attrition of the Amber was made; while the 
Motion went on, there, and at all times, did 
the Light continue without intermiffion, and 
might be difcern'd at three or four Foot di- 
~ftance. Indeed it would not continue if the 
Amber did any way defert the Woollen, nor~ 
withilanding the exceeding Velocity. of the 
motion: But where the Attrition was unin- 
_terrupted, the Appearance of the Light was 
{o too, and propagated it felf to that diftance 
I have mentiond. And how {wift the Mo- 
tion was, which was given. in. order to the 
_ Production of this Phenomenon, may be efli- 
mated from the Diameters of the feveral re- 
volving Parts; for the Diameter of the great 
Wheel was 23 "Inches ; that of che fmall one 
movd by it was One ‘and a Half; that of the 
Wood and Amber on the fame Spindle with 
thee 
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the fmall Wheel, was 43. Now, fuppofing — 
the great Wheel to make two Revolutions 
in a Second, 1 thing it follows that the Velo- 
city of the Extream Parts of the Amber mutt 
be at the rate of a Mile in three minutes. 
And this violent Motion (as it may well be 
expected) was attended with Heat alfo, and 
fuch as difcover'd it felf by plain and fenfible. 
marks; for the Amber (befides what the 
Touch difcoverd) appear’d manifeftly to be 
burnt and crack’d; and the Woollen was not 
only difcolour'd, but perfectly fcorch’d, by the 
intenfe Heat. | 

I will conclude the Account of this Expe. - 
riment with thisone Remark, relating to the 
Light producd by this Attrition: viz. That 
tho’ the fame Motion and Friction was gi- 
ven the Amber in the Opex Air as in the Va. — 
cuo, yet in the former Cafe the Light was- 


 - very fmall and faint, in Comparifon of what it 


was in the latter. 


By this Experiment therefore we learn, 
1. That Light is producible in Vacuo, by 
the Friction of a folid Body (as Amber) againft 
a Body of a foft and yielding nature, (fuch as 
Woollen. ) ) | 
a. That this is not a mere lambent Fire, but 
fuch as is accompanied with a great Heat. 


3. That 
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3. That this Light depends fo immediately 


on the Attrition as to difappear where that — 


ceafes. — | 

4. That it requires a very thin and rare 
Medium, in order to its Appearance : And 
- the thinner the Medium, the greater the Ap- 
pearance. . t, 


| Experiment 1. 


Concerning the Attrition of Flint and Steel 
| in Vacuo. 


Aving provided a Steed Ring about 4 
Inches Diameter, and ; of an Inch 
thick, I fix'd it between two pieces of Wood 


(of a lefs Diameter) on the Spindle with the | 


Nuts, asin the foregoing Experiment ; the | 
_ Edge of the Ring ftanding out beyond the 


Extremity of the Wood which held it,about half 
an Inch. The Brafs Plate (which I. made 
ufe of for faftening the Woo/en for the Attri- 
tion of the Amber) ferv'd here alfo to fix a 
Piece of Flint, an Edge or Corner of which 
was placed towards the Steel: And this Brafs 
- Plate, by vertue of its Spring, would hold 
the Flint pretty ftrongly to the Steel, not- 
_ withftanding fome parts of it might be worn 


or 
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or chipp'd off by the Rapidity of the Motion : 
And in this manner ‘twas coverd with a Re- 
ceiver, a Brafs Plate and Box (as the former 
was.) 
Before any Air at all was dulled the great 
Wheel was turn'd, which gave a motion to~ 
the fmali one, and confequently to the Steel ; 
and by its Collifion withthe Flint, there were 
Sparks of Fire produc’din great plenty: But 
after fome Air had been withdrawn, and the — 
motion given, as before ; the Sparks which 
then “appear’d, were neither {0 numerous as 
before, nor fo dright and lively. And as 
more and more Air was ftilldrawn out of the 
Receiver, fo this Change in the Sparks pro- 
ducrd, became more and more manifeft. At - 
"every op made, to repeat the Experiment in 
an higher degree of Rarefaction, 1 found. the 
Sparks ftill to diminith, both in their Luffre - 
and their Quantity; till at laft, when the Re- 
ceiver came to be well exhautted of Air, 
there was not one Spark to be feen, tho a 
much greater motion was given than before, 
and confequently a more ftrong and valid | 
Collifion of the Flint and Steel. Alithe Ap- 
pearance in this cafe was, only a faint, conti- 
nued, little Streak of Light, vifible on the 
edge of the. Flint that was rubb’d by the 
Stee 


This 


€ 129) 


This being tryd, there was then fome Air 
let into the Receiver, upon which (the mo- 
tion being given asbefore) fome Sparks were 
- difcoverrd, but of a dul gloomy Flue : Upon 
the letting in a little more Air, by I know 
not what Accident, the whole quantity of Air 
forc’d it felf in, and then the Wheel being fet 
to Work again, the Sparks appear'd as numerous 
and as vivid as at firft. : 

The Conclufion therefore from this Expe- 
~ yriment is, Zhat the Air's Prefence is abfolutes - 
by neceffary to that vigorous expanfive Motion of - 
the Parts of Bodies, wherein the Nature of Cu- 
linary Fire confifts. . 


Qu. Whether the Light vifible on the edge 
of the Flint, when the Receiver was well ex- 
haufted, was not of the fame (/ambent) kind 
with other Lights produc’d by the Friction of 
certain Bodies, of which mention is rede: in. 
fome_ of our r Experiments? 


Experi 
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Experiment MI. 


Concerning the Attrition of Glafs, and va+ 
rious otber Bodies, in Vacuo. 


1. Concerning. the Attrition of Glafs and. - 
: Woollen. | | 
‘Took a Glafs Globe of about Four Inches 
Diameter, having a Paflage through the 
middle of the Spindle, which was faftned to it 
with Corks and Screws. The Woolen againtt . 
which the Friction was to be made, was the 
coarfeft fort of that which is commonly ufed 
for Gartering, which I chofe purpofely on the 
account of its Hafhnefs, as being likely toim- 
prove the Phenomenon to a higher degree 
than the Cloth-Lzf? 1 had ufed before. This 
was wrapt about the Armsof the Brafs Spring, 
and being fcrewd down to its place, gently 
embrac'd the Globe: Then a large Receiver 
was put over all; and the Pump being fet to 
work, in a little time the Air was exhaufted 
out of the Receiver. The great Wheel being 
then'turned, gave fifteen Revolutions to the 
included Globe, at each of its own: . Which 
{wift Motion giving a {mart Attrition on the | 
Woollen, quickly produced a beautiful Pha- 
nome 
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nomenon, viz. a fine purple Light, and vivid | 
to that degree, that all the included Appara- 
‘tus was eafily and diftin@ly difcernible by the 
help of it. And thus it continued while the 

Friction lafted. 

- Upon the Jetting in a little Air, the Light 
and the Colour were both chang’d; the Light 
impaird in its Brightnefs, and the Colour in 
its Zincture. And as the Air, at feveral times, — 
was fuffer'd to return intothe Receiver again, 
fo did the Light ftill become more pale and 
faint ; tho even whenthe Receiver was quite 
‘filld with Air, fome feeble Light would ftil 
difcover at felf, upon the fame Attrition given 
as at firft. | 

I found, that this Purple Light was vi/ble 
“no where, but only on the Arms of the Brafs 
Spring, where the Glafs in its motion rubb’d 
upon the Woollen; and that the Dimenfions 
of it were about half an Inchin Breadth, and 
one Inch in ‘Height: And farther, That it 
did all the while remain fteddy in its pofition, 
without any the leaft Undulation, tho the 
motion of the Glafs was fo confiderably fwift. 


Some 
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Some Varieties occurring in the Experi 
ment laft mentioned, at Various Tri« 
als, 


When this Experiment came to be repeat. 
ed two or three times, with the fame Glafs ; 
no Purple Light would appear, but a Pale one 
only fucceeded in its room; neither could I 
recover the Purple with that fame Glafi, 
by any Methods whatfoever that I could 

ufe, 


When I took a frefh Glas ; after I had 
made ufe of it (this way) two or three times, 
the Purple was loft again, and could not be re- 
triev’d. And ifa new one were usd, the Ef: 
fect would ftill be the fame. | 

Sometimes, if the Glafs were taken out aftef 
a violent Attrition, 2 would be fo hot, as fen: 
jibly to offend the Hland that held it: Ard the 
Woollen would appear not only difcolour'd, 
but perfectly durnt through. - 

Sometimes the Light would not be confin’d 
to thofe firid Bounds already mention’d, 
but would be {pread quite round the Globe, and 
make an entire continued Circle, all the time of 
the motion ; notwithftanding that it touch’d 
the Woollen in no more parts, than it fhm int 


the former Experiment. ° 


Some. 
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- - Sometimes a perfect diftin&® Avalo would 

appear, {preading it felf quite round the fixed 
Light. This Tattribute to fome Particles of 
Water, infinuating themfelves by the Spindle, 
through the Box on the upper Brafs Plate 
(where Water is always kept, to prevent the 
Entrance of Air in that place:) For this Wa» 
ter defcending along the Spindle, till it reached 
fome part which was of a greater extent, would 
there, as I conceive, by the Violence of the ~ 
Motion given, be thrown all about the Recez- 
ver in {mall Drops; fome of which being very © 
likely to fall om the Woofer, would there be 
heated to a confiderable degree by the Attriti- 
on of the Glafs ; and being confequently evas 
| porated, would appear there in the Form of a 
Ffalo, farrounding the Light. And what con- 
‘firms this Solution, is, That having fince 
form’d a Contrivance to prevent the {catter- 
ing of the Water, no Appearance of any Halo 
has been obferv’d. But to proceed, 


In this Experiment I have fhewn the Ef 
fetts of the Attrition: of Gla/s on Ordinary 
Woollen ; I would now add an Experiment 
concerning the Attrition of Glafs on Woollen 
_fome way prepard or qualify’d beforehand. 
~ took fome of the forementioned Lif? of 
Cloth, which had been drench’d in Spirit of 
Wine, and fa(lned it to one Arm of the Bra/s 
Spring : And fome of the fame Li/?, which 
had been fteep'd in Water impregnated with — 
oh D Salte 
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Salt.petre, 1 ty d to the other Arm of the faid - 
Spring: But both Pieces were well dry’d be- 
fore Tanade ufe of them. 

Then, upon the Attrition, J obferv'd the 
Light to break from the agitated Glafs, in a. 
very odd Form, refembling that of Lightning. 
_ This is manifeftly different from the laft Phx- 
nomenon; For there indeed, we had a deli+ 
cate Purple colourd Light ; but here, a brisk. 
fulgurating Light, {catering it felf about in_ 
Flafhes, and darting with a Force from the, 
Surface of the revolving Gla/s. 


2, Concerning the Attrition of Glafs and. 
Oytter-thells. | 


 -—Tniflead ‘of the Be ode ele Woollen, 1 
~ made ufe of two flat Oy/fer-fhed/s, well dry‘d . 
Each Arm of the Brafs had one fixed to it. © 
Upon the ufual Motion given, a Light ap- 
peard, refembling a ferce-flaming Spark, jut 
upon that very Spot where the Glafs and the 
Shells touch'd one another. This Light did 
not dilate or extend it it felf, but kept within. 
the bounds where it firft appear'd and it was: 
but a fmall compafs that 1 it appear di in. | 


3. Con | 
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ce Concerning the Attrition of Oyfier hells 
0% Woollen: — | 


“The Succels of this Trial, was, that it pro- 
— duc’d a Light, but an obfearé and dim one, and, 
at beft like a faint Halo. 


4. Concerning the Astrision of Woollen ot 
Woollen. 


I took fome of ih Lift formetly mention ‘d, 

dnd bound it about the edge of a Wooden 
Wheel, which] had caus’d to be ‘tern’ dfor that 
: purpofe. This Wheel (with its Round of 
Woollen) I faften’d on the Spindle ; and fome | 
of the coarfe Gartering was alfo put about the . 
Brafs Spring. he Refult was, that upon the 
motion given (as ufual,) a fmall glimmering : 
Light appeard, but fuch as gave no Profpect . 
Of being any way improv'd by the continuance 
of the motion: The Woollens were not in the 
Teale difcolour’d, tho’ the Friction was fome. 

times more than moderate; neither was there 
any fign at all of fuch an Effect, as hath been 
thewn, to be produced by the Attrition .of 
Woollen on other Bodies: The Light (which 
had been produc’d) totally difappear'd, upon 
the re-admiffion of lefs than a quarter part of 
2 Receiver’s natural content of Air, tho’ the - 
Tb ee ae Attri« 
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Atttition made then, was as great as it sad 
been ,at any time before. 

Tis further to be obferved, that I pein ne- 
ver find, that the different Colours of Woollen 
contributed any thing to the different Colours — 
of Light, exhibited — in any of thefe papet 
ments. | 


The feveral Particulars of Fact celich We 
I-arn from thefe Experiments, -are reducible 
to the following Heads : 

That a Purple Light was produc'd by the At- 
trition of Glafs on Woollen (in Vacuo.) art a 
That the Purple Light decay'd. both as to its 
Tintture and Vigour, upon the admiffion of the 
Air; and did more and more do fo, as more Air 

was RE Gh 
That this Purple Light is loft, after two » oF 
' three fuccefive Trials with the fame Glafs. 

That the bounds to which the Purple Light — 
confines it felf, are of different and various ex- 
tents ; reaching fometimes all round the Globe, 
and at other times being only about the place — 
of the Attrition ; but ftill fleady, ‘ne without 
Undulation. 4 

That a poke Fulgurating Light was produc'd 
by the Attrition of Glafs, on Woollen impregna: 
ted with faline and fpirituous parts. 7 
That a Red Fiery Light was produced upon the 

Attrition of Glafs on Oyfter_fhells, which Light — 
was confind within a narrow compals, and did 
not Spread it Self farther about. a 
Thats = 
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That a lie dim Light was sirbcbietn upon 
the Attrition of Woollen on Oyfter-fhells.. | 

That a fmall glimmering Light was producd 

upon the Attrition of Woollen on Woollen; which 
was not encreasd by the continuance of the Mo- 
tion, and whick difappear'd upon a fmall admif- 
fron of Air. 

That in the Attrition of Glafs on Woollen, not 

only a Light, but alfoagreat Heat was producd; 
difcoverable by the abe and its Effects on the 
Woollen too. | 

And from thefe Obfervations we may make 
the following Remarks. 

Firt, That different forts of Bodies afford us 
remarkably- different Lights, different in Colour, 
and different in Force and: Vigour, This ap- 
pears from the particular matters of Fad now 
{fet down. 

Secondly, That the Effedts of an Attrition 
may be various, according to the different prepa- 
ration and management of the Bodies which are 
to endure it. Thus the Woollen, tindurd 
with Salts and Spirits, gave fuch a Friction, 

as produc’d quite a new fort of Light. 
Thirdly, That Bodies which have yielded a 
"particular Light, may be brought by Friction to 
F yield nomore of that Light. — 

. This is plain, from the ffrange and lence: 
-lofs of the Purple Colour, atter two or three 
Trials made with the fame Glafs ; for chat 
C _ Purple could not be recover'd by any ‘Art ar 

* Means whatfoever. BD. 3 ok, A 


— 
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A Pale Light indeed, wasproducible from _ 
the fame. Glafs afterwards, butthe Purple was 
irretrievably loft: Therefore the Purple-co- 
lour’d luminous Matter muf? either be quite 


_ fpent, (that is, evaporated andcarried off) by 
the Attrition, or elfe the Configuration and- 


Texture of the Glafs underwent fuch a change by 
that [ame Action, that it was no longer capable 
of admitting the Purple Light. : 
If the Caufe were from the Coufumption of 
the Matter, then we may reafon thus ; That 
that certain determinate quantity of colourd lu- - 
minous Matter, which is tody’d in fome Bodies, - 
may, by a Courfe of repeated Attrition, be quite 
exhaufted and carried away. 
- Further ; becaufe.a Pale Light is produ: 


~cible after the other is gone, we may likewife. 


upon the fame Suppofition argue thus: Zhat- 
fome forts of colour'd luminous Matter are more: 
eafily feparable from Bodies than others ; or, 
That they require different degrees of Force and . 
Friction, in order to their evaporation and dif- 
charge. | | 
And this is highly reafonable, fince the 
Parts of differently.colourd Lights are un- 
doubtedly of different magnitudes and bulks ; 
and confequently, That Force which may be 
fuflicient to put fome of em into vibratory ex= 
panfive motions, may not be fufficient to pro- 
duce the ike Effe@ts upon others, ie 


~ 


vo SO 
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On the other hand, if the lofs of the Pur- 
ple was owing to the alter'd Tone or Texture 
of the Glafs, then the Conclufion will be, Zhat 
Bodies may be fo changed by proper degrees “of 
Friction, as to retain fome fort of colourd lumi- 
nous-Matter, which they did ounce emit (as here 
the Purple ;) and to emit another fort, which 
they did at firft retain; (as in our Cafe the 
Pale Light.) | ) : 
Now, in favour of the /arter of thefe two 
(and as IJ take it, the only two poflible)Caufes, 
it may bealledg’d, that the next Experiment 
' will prove to. us a Diminution of Light, ora 
_ Decay of its Force and Colour, confequent upon 
an Attrition. But then, as we thall fee, thofe 
Bodies are both hard and ixflexibie, {uch as, 
by rubbing, would wear and alter one ano- 
ther’s Texture: And befides, the Phanomenon 
there, is only a diminution or decay of the 
Strength and Luftre of a Colour; a mere gradu- 
al alteratiow of the fame Colour, not the pro- 
duction of a new and different one. On the 
contrary, inthis Phenomenon now before us, 
one Colour is: Jf, and a very different one 
_ appears in its room: And the Attrition here 

usd, was that of a foft.and yielding Body 
azain{t a hard and inflexible one ; fo that the. 
wearing Of the Parts, and the deftraction of 
their Spring-or Tone confequent thereupon, is 
not here fo eafily conceivable. However, 
‘upon the whole, I fhallleave tt as a 


D 4 Query 
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Query Whether the Lofs of the Purple Co- — 


lour be owing to the Confumption or the Reten- 
tion of the Matter? 


Experiment IV. 
Concerning the Attrition of Glafson Glafs.. 


 Firft, In Vacuo. 


¥ Took a Glafs Globe about three Inches in — 
Diameter, which I fix'd ,to the Spindle ; 
and to the two Arms of the Brafs Spring were 
tyd two Slips of thin Board, which had Pie- 
ces of a Gla/s Tube fafined to them, by the > 
means of fome fmall Neal’d Wires which were — 
put thro’ their Cavities. Thefe Wires likewife | 
pafsd thro’ fome Holes in the Board, made 
ror that purpofe ; and fo kept the Pieces of 
pirnieh weanee firm and tight in their Pla- 
pate li, eS. All this was cover'd witha 
| large Recezver (as ufual;) and the 
Pump being wrought, the Air was exhaufted. 
_ The great Wheel being then turn’d, a fwift 
‘ Motion was given to the included Globe; 
and by the Friction of this on the forementi- 
ond Tubes, a confiderable Light was produc’'d. 
‘The whole included Apparatus was perfectly 
difcernible by it; and the Illumination had 
a san: been 
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been much greater, had not the Day-light » 
prevented. (For it was then but a little paft 
Five P.M. in the Month of February, the Ho- 
rizon being clear, and the Room open where- 

_in the Experiment was made.) The Colour of 
the Light produc’d, refembld that of melted 
Glafs: And, which is very remarkable, this 
slowing Colour did not appear only juft upon 
the Parts where the Friclion was made, but alfo 
at the Extremities of the Tubes, where the 
Globe did not touch them. 


Secondly, In Ze/s rarefied and Common Air. 


HE Air being fuffer’d to enter the Re- 
ceiver by degrees, and at feveral times, 
_the Motion was given at each of thofe Ingref- 
fes of the Air : And the Phenomenon here ob- 
ferv'd; was, that xo fenfible Decay of Light or 
Colour was to be difcoverd, at any of thofe 
-times:+ Except only that at laft, when the 
- Tubes by much rubbing were worn, and con- 
fequently, their Spring leffen’d and impair’d, 
then indeed, the Light would be diminifh’d, 
in proportion to the Abatement of their force — 
onthe moving Body. And this I have often 
obferv'd, when the Motion has been made 
for fome time in Vacuo, or in Common Ait. 
So that I queftion not, but if the Experiment 
- had been begun where it ended, (ia this Tri 
al) the lefler Light would then have been ex- 
hibited in Vacuo. That is, had the Experi- 
‘ RAVE wig aient’s: 
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ment been made, even in Vacno, with Tubes 
thus rubb’d and worn, and confequently their 
_ Spring weaken'd, a lefs Light would have 
been produc, than if the Experiment -had 
been made, in Plano, with Tubes not thus 
weaken'd and impaird by the Attrition. 


IN. B. T have fince tried this Experiment in 
\ Vacuo, and that about Noon, in a clear Day. 

And I found, that the Light was even then as 
fenfible, as that of a Piece of Red hot Glafs of 
the fame Bignefs would have been in the open 
Air., Yet this Appearance, as difcernible as 
"tis; continues not any longer than 1G Motion as. 
continued, 


_~ 


_ 


fs this Experiment we é learn, 


Firft, Fi hat a conftderable ¥30b) as. probutiBl 
by the Attrition of Glafs on Glafs ; that is, of . 
‘fome fort of hard Bodies on others of the fame 
kind, z# fed 


Sceoiidly’ That this Light continues unalter d 
upon the eg Hele a of Air. 


Coroll. We may fee the difference shire 
between this Light here produced,and thofe mentio- 
ned in other Experiments: For this endured 
without Change, the Shock of the returning 
Air; whereas moft, or all of thofe formerly 
recited, “underwent feveral gradual Alterati- 

ons, 
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ens, according to the Degrees of the Air's 


Admifiion. | ; t 


Thirdly, That when the Tubes were worn by 
the Friction, there was an Abatement of the 
Light : And the more Wearing, the more A- 


-batement. 


Coroll. We may fee from hence, how much 
the due Spring and Tone of the Parts contributes 
to the Biniffion of Light, in thofe Bodies which 
will emit it. So that we may reafonably be- 


lieve in general, That very great Alterations 


may be wrought in Bodies, as to their Luminous 
Qualities and Properties ; either leffening and de- 
ftroying them on one hand, or perhaps encreafing 
and improving them on the other, by the Actions 


‘of other contiguous Bodies upon them, according 
as thofe Actions tend, either to the weakening or 


confirming the Spring and Tone of their Parts. 


I have only Two Obfervations to make fur- 
ther, with regard to this Experiment.. 


 Firft, That the Glaze or Polifh on the Sur- 


faceof a Glafs, adds nothing to the Light, as 


“% 


far as Ican find by any Obfervation. - 


Secondly, That though this Colour be like 
that of red-hot or melted Glafs ; yet the Glafs 
is not really in fuch 4 State as to be red hort ; 
becaufe this Colour never out lives the Motion, 


but 
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but is gone prefently upon the.ceafing of its 


(as has always been obferved in the darkeft 


Night;) whereas if ‘twere really red hot with. 


the Motion, the Appearance muft Aiea be 
prelesnea for fome {mall time, at leatt. 


ya xperiment NM. 


Concerning the Artrition of Glafs ou Glake, 


under Water, 


‘HIS is no more than a Repetition he! 

laft Experiment in another Medium : . 

For the whole Apparatus (there mentioned) 
was now intirely immers’d in Water. Upon. 
the firft Friction of the Globe on the Tubes, a_ 


pretty brisk Light was producd, which enligh- 
- tend the whole Body of the Water. The 


Parts of the Tubes where the Friction was made. 


> 


were diftinguifhibly Red; but the Appearance, 


~ foon began to /effen, and in no long time guite 
died away. For the Water grewthick and tur-_ 
bid, by the Grit or Powder of the Glaffes, 
which was worn off by the Artritien. It ap. 
proached continually nearer and nearer to the - 
Colour of Whey; fo that the Light could be 
but juft difcover'd, as glimmering through the - 


Body of it ; and that not continually neither, 
but with Interruption, and like. faint Flafbes 
fent out ata diftance. ‘Though at fome other 


Trials, - 
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Trials, Ihave obferved the Light to be more 
confiderable than it was at this time. 

The Daf rubbd off by the Attrition of the 
Glaffes, I view’d through a good Microfcope; 
the Particles of it appeared to be ofa long and 
flender Figure; but I could not difcover the 
_leaft-fign of their having been any way inFafi on 
"of melted. 

- We {fee therefore, that Light is producible 
by the Attrition of Glafs on Glafs; not only 
in Vacuo, and Common Air, but alfo in Water 
too. And hence ‘tis évident further, that the 
-Glaffes are. not heated red-hot by the Attriti- 


on ; whatever fuch Refemblance the Colour 
carries along with it. | . 


An. Experiment concerning the Production 
of a confiderable igh upon a flight 
Attrition of a Glafs Globe exhaufted 
of its Air. | 


i Look a Glafs Globe of about fhe Inches 
: Diameter, and exhaufted the Air out of 
it; then, having turned a Cock, which preven- 
we the Return of the Air, I took it from the 
Pump. The Globe being thus fecured, I fixed 
itto a Machine, which gave it a {wift Moti. 
_ onwith its Axis perpendicular to the Horizon : 
And thea applying my naked Hand weed) | 
de 


\ 
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ded) to the Surface of it, the Refult was, 


That in a very little time a confiderable Light 


was produced. 

And as I moved my Hand from one Place 
to another (that the moift Effluvia, which ve- 
ry readily condenfe on the Glafs,might, as near 


as I could; be thrown off from every part of it) _ 
by this means the Light improv d ; and fo.con- ’ 


tinu’d to increafe, till Words in Capital Let- 
_ ters became legible by it, as. has been obferv- 
ed by Spectators. 

Nay, I have found the Light produced: to 


be fo great, that a large Print might without 


much difficulty be read by it: And at the 
fame time, the Room, which was large and 
wide, became fenfibly enlightned, and the 


Wall was vifible at the remoteft diftance, 


which was at leaft ten Foot. | 

The Light was of a curious purple Coldur, 
and was produced by.a very flender Touch 
of the Hand; the Globe at the fame time 


- being fcarce fenfibly warm: Neither could I 
‘ever find, that a’ more violent Attrition did — 


- contribute any thing to the Increafe of the 
Light. \ 


Now after this Ateeisiott if the exhaufted : 


Globe had been continued for fome time, the 


Cock was turnd, which gave liberty to the Air 
to enter into the Globe through the Joyars’ 
of the Screws; the motion of the great Wheel, 
and the application of the Hand, continuing 
all the while as before: Then I i d, 
He i. that 
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that as the Cavity of the Globe became more 
and more replenifh’d with Air, fo the mode of 
the Light continued to alter, till the fame 
quantity of Air was re-admitted, as had been 
-exhaufted. And when fuch a quantity was 
once enterd, there wasthen as great a diffe. 
‘rence between that Light and the Light pro- 
duc’d when the Globe was empty of Air, as 
between the Lights produc’d from Mercury, 
when the Experiment was made in Vacuo and 
the, open Air. For ifa Man touchd the Globe 
with his Fingers, there were {pecks of Light 
-(tho’ without any great Luftre) feen to adhere 
tothem. Nay, while my Hand continued 
upon the Glafs, (the Glafs being in motion,) 
if any Perfon approach’d his Fingers towards 
any part of it in the fame Horizontal Plane 
with my Hand, a Light would be feen to 
ftick to ‘em, at the diftance of an Inch or 
thereabouts, without their touching the Glafs. 
‘at all ; as was.confirmd by feveral then pre- 
fent. And: it was obferv’d alfo, that. my 
Neckcloth, at the fame time,.at an Inch or 
two diftance from the Globe, appear’d of a — 
fiery Colour, without any Communication of 
Light from the Globe. | 

This was the Event of this Experiment, at 
the fir/? time of making it; in which cafethe | 
Air was let into the exhaufted Globe af at 
Once. 


But 
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But at the fecond time of making this Expe- 
riment the Air was not all let in at once (as 
before,) but gradually, ‘and at feveral times ; 
by which means the Mode of Light produc’d 
in the feveral different Mediums was the bet- 
ter obferveable: Tho it muft be own’d, that 
here was no great alteration of the Light, ei- 
ther as to its Vigour or Colour, till fo confi- 
derable a quantity of Air was let in,as amount. 
ed to more than one quarter part of the Globe’s 
natural Content. But many times before half. 
its Content (as near asJI could guefs) was let 
in, the Light began'‘to branch it felf into plea. - 
fant Figures, from that fide of the Globe touch’d 
by the Hand; fo thatthe whole body of the 
Globe was fill’d with thefe fine Appearances. 
And as more Air was admitted, fo. the Stems 
of thefe Branches of Light became more-and 
‘more flender and minute, ftriking then alfo 
againft the oppofite fide of the Glafs, and re- 
bounding from thence in a manner very furs 
prizing. and delightful to behold ; till at 
ength, more Air itill being let in, the Light 
and the Figures both diminifhd, and continu- 
ed fo to do, till the Appearance became the 
fame as was related at the conclufion of the 
firft Trial. oy aie in ‘tie ore 

I would only note here, That what diffe. 
rence foever there was, as to the latter parts 
of thefe two Trials, the former parts of both — 
were alike ; except only, thatinthe 2d Trial, — 
: . | | upon 
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tipon the application of a piece of whité 
Sheeps-leather, a good Light was produc’d 
while ‘twas held to the Globe with the Wooll« 
fide next it ; but when twas turn’d with the 
_ other fide to the Globe, tho’ it was continued 
thus expos’d for fome time, yet no Light 
appear’d: But then turn it again, and the 
fame Light would appear as at firft. And 
thus it happend upon feveral times repeating, 
the fame. 


Having taken notice (in the Experiment 
_fow recited) that the highelt degree of Rare- 
_ fattion of the Air in the Globe, is by no means 
neceffary to the Production of this Light, fince it 
would be very little leffen'd, either as to Vigour 
or Colour, till (perhaps) more than one fourth 
part of the Air was let in: 1 would add further, 
that I have often obferv’d the fame thing, as - 
to the Light producd in the Mercurial Expes. 
-riments; tho’ the Colour indeed was not the 
fame, for in thofe Experiments it was always 
pale. And fince in thofe Experiments with 
Mercury, there is fuch a feeming congruity of 
Appearances, in all Circumftances, with thofe 
‘made on the Attrition of Glafs without it; one 
might conjeture with fome probability, that 
the Light produc’d proceeds from fome Qua- 
lity in the Glafs, upon fuch a Friction or Mo- 
tion given it,) and not from the Mercury up- 
On any other Account, than only as it is 4 
proper Body, which, by beating or rubbing 
Se | On 
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on the Gla produces the Light. And that 
which feems to back fuch a Coprjecaure, 1S: 


that havingrubb'd the upper or empty part of 


a Mercurial Barometer between my Fingers, 
~a Light follow’d upon it without any motion — 
of the Quickfilver. But notwithftanding all 
this, the Matter'is doubtful ; and there may. 


(for all that we know) bea aranans Qua- 


Jity in Mercury, as well as in Glafs or other 
Bodies; which the following Experiment, 


purpofely made, feems to Countenance. 


I took a {mall quantity of Quickfilver, and — 


put it intoa Galley-pot, wherein Varnith had — 


often been us’d, by which means the Pot was _ 


pretty well lined with it. The Weather at that 


time was moz/?, which, influencd the Varnifh — 
' fo far as to foften ita little. Now whenthis 
Galley-pot, with its containd Mercury, came 
to be in Vacuo; as foon as the Pump was 
fhook, a Light appeard ; and this without 
any Concurrence of Glafs,-or the Affiflance | 


of a more proper and favourable Seafon. I 


purpofely mention the moifture of the Wea- — 


ther, becaufe a humid Air would fometimes 


render the Experiment unfuccefsful, even in 


Glafs, or at leaft take off very much from the 
Appearance of tt. 


» Farther; Iam inform’a by feveral Perfons 


of Credit, That Mercurius dulcis, 1f broken im 
the Dark, will yield notable Flafhes of Light. 


But fince the Mercury in that Preparation is © 
pointed with Salts, eng each Globule of it 
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confequently peice up in the fathe,) a Man . 
_ €an’t be fure that the Salts do not contribute 
to the Phenomenon: For Ihave often obferv ‘d, 
that Loaf-Sugar, when ftruck or broken in 
_ thedark, affordsa Light ; and I can’t tell but 
Salts, as clofely united in their parts as Sugar, 
indy upon a violent feparation of ‘em, do fo 
_dikewife: But this Iintend to enquire into by 
fome farther Trials, viz. Firff, I defign to 
try whether Mercurius dulcis will afford any 
Light, when broken in Vacuo; fince, if it pro- 
ceeds from the Mercury, and there be fuch 4 
- Quality in that Body, ‘tis highly reafonable 
to expect itthen, fo rare a Medium being the 
moft proper todifcover it in. Sécondly, What 
the Salts will do without Mercury, both in 
the open Air and inVacuo; for there are fome 
Bodies, which appear luminous in the open Air, 
and yet totally lofethat Quality in Vacuo. As 
for inftance ; Itook a piece of Wood, (which 
I fuppofe, had lain under Ground a contfiderable 
time,) very moift, but not rotten. In the 
dark it appear’d very vividly of the colour of 


‘Fire ; but having inclos‘d it in a Receiver on 


the Pump, I found that as the Air was witha 
drawn, the Fire-like Appearance proportional 
ly decay’d ; till at laft in Yacuo, it became 
perfect void of Light ; and then, as the Air 
was let in again, fo it recover dits firft bright. 
fiefs. This I repeated feveral times with the 
like fuecefs, 
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But to return now to the Experiment. The 
matters of Fact to be obfervd from thence, 


ane reducible to the folowing Heads, 


The Production of a Light by the Friction 
of the Hand on the Surface of the Exhaufted 
Globe. 

The great Improvement and Encreafé of 
this Light, by the Motion of the Hand from 
one Place to another. _ ; 

The Slightne/s of the Friction requifite to 
produce this Light ; and its not encreafing by 
amore violent one. — | 

The Alteration of the Light, upon the Re. 
admiffion of the Air, 

_ The Continuance of that Alteration, 2 as more | 
and more Air was admitted. | 

The Light's communicating it felf to Bodies 
placed near it, when the whole Avante) of Air 
drawn out was re-admitted. 

This, when the Air was let in af at © 
once. 

_ But when the Air was let in gradually; 
then xo great Change of the Light, as to @o- | 
lour or Vigour, till more than + of the Globe's 

natural Content of Air was admitted. 

The wonderful Figures, Branchings, arid 
Reverberations of the Light, as more Air was 
let in, till ic came to the Bounds of a certain 
Quantity of Air admitted, where the Appear- 
ance was at the height. 

‘The 


(ee 


~The gradual Diminution both of the Light 


and Sabo: (after it was come to that Limit) | 


upon the Admiffion of more and more Air. 


An Experiment concerning the Electricity 


of Glals, difcovering it felf in an ex- 


traordinary manner, upon a J OnAnh Ate 


tition of it. 


Aving procured a Tube, or hollow oy. 
linder, of fine Flizt Glafs, about: one 


neh diameter, and thirty in length; I rubb'd. 


it pretty vigoroufly with Paper in my Hand, 
till it had acguired fome Degree of Heat. I 
then held it towards fome Pieces of Leaf- 
Brafs; which were no fooner within the {phere 
of Activity of the Effiuvia emitted by the 
Tube, but they began to put into brisk Mo- 
tions, and yielded the cg es ed furprizing 
Appearances. 

They would leap towards the Tube, abla very 


confi derable diftance from it; nay, I have 


found, that fometimes the Diftance of twelve 
or more Inches, has not prevented their do- 
ing fo. 

Sometimes they would adhere and faften to 
the Tube, fettling themfelves on its Surface, 
and there remain quiet: And fometimes they 
would be thrown off from it with a very 
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great force, even to the diftance of fix or feven 
Inches, And not only when they adber’d to 
the Surface of the Tube, would they thus fud- 
denly and precipitantly be driven from ir ;’ 
but alfo zs their Motion of Afcent towards it, 
even when they were advanced fo far as to’ 
touch the Tube, this repellent Force would 
take place, and hurry them dowswards with a. 
great Velocity. | mesg 
~ And (which ftill adds to the Wonderfulnefs 
of the Phenomenon) they would often repeat 
this alternate Rifing and Falling ; the Atractive 
and) Repudfive Forces (whatever they are) ex- 
erting themfelves asit were by turns; the one 
drawing up, and the other beating down thefe 
_ jight Bodies ; and that for feveral times one 
airer the other. | | 
Neither is this all the Variety which the 
Phznomenon afforded: For fometimes they 
would move but flowly towards the Tube, fome- 
times they would remain a fmall time fufpend- 
ed between the Tube and the Table on which © 
they were firft laid; and at other times (which | 
is no lefs ftrange than the former) they would 
Seem to flide along in the Direétion of the Sides 
of the Tube, and that without touching it. 
But befides thefe, there are yet fome other 
Obfervations relating to this Experiment, which 
Ithink not amifs here to mention. 


Firft, 
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Firff; The hotter the Tube was made by 
rubbing, to the greater diflance did the attra- 
ctive Force extend it felf. But that it will an- 
{wer in proportion toany Degree of Heat ex- 
cited, is what I will not venture to determine. 
I mean, whether encreafing {till the Degree of 
Heat in the Tube, the Sphere of 'the attractive 
Power will flill be’ proportionably enlarged; 
or whether there may not be fome certain De: 
‘gree of Heat, which may carry the Attracti. 
on to itsutmolt Limits of Diftance, fo that all. 
Degrees above that, fhall produce lefs power- 
ful Effects this way: Whether this be fo, or no, 
I fay, is a Point which will require farther 
Trials, and more Confideration, in order to 
a compleat Decifion of it. , 


Secondly, Tho all the various Appearances 
now mentioned, as to the Motions of the at. 
tracted little Bodies, do not happen at every 
Trial, yet many of them are obfervable at all 
times; neither are there any hinted; but: what 
I have at fome time or other, punctually ob. 
ferved. ae | : 

' And the reafon of this difference feems very ~ 
probably to arife from the different Temper. 
and Gonftitution of the Air. For when the 

Air is cloge’d, either with humid and aqueous, 

or other more grofs and folid Parts, railed up 
from the vaft Fund of Terreftrial Matter here | 
below, there's no doubt but the Refiftanc: 
| E 4 thefe 
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thefe fine Affluvia then meet with in their 
Way, muft be much greater than when the 
Air is free, and no fuch Impediments lie to op- 
- pofe them in their Paflage. Forthe Effiuvia, 
how fubtil foever they can be imagind to be, 
are yet Bodyand Matter, and muft therefore be | 
liable to the common Laws of Bodies, which 
is to be refifted in fome proportion to the 
Strength and Denfity of the Medium. Nei- 
ther is it improbable, but that in a moift Con- 
fticution of Air, the watry Parts may run‘to- 
sether, and condenfe on the Surface of the 
Pie. and fo choak up, and obftruct the Paf- 
fage of the Matter, which otherwife would be © 
emitted very vigoroufly from thence. | 

And indeed, I have always obferv'd, that 
Moifture is a great Enemy to all Experiments 
of this kind: Ihe reafon of which, I think, is 
“pretty obvious from what was juft now hinted | 
about the Refffance. , ‘ 

However, there is an Experiment, which 
looks, as it were, like an ocular Demonftra-. 
tion of this; in which, the Refiftance of the. 
Effiuvia by certain little Bodies interpos’d, was 
render'd manifeft evento the Senfe. For ha- 
ving placed a Piece of fine Muflin between — 
the Tube and the foremention’d Pieces of 
Leaf-Brafs, ali the Excitation I could give the 
Effiavia by {trong rubbing, would not raife 
them fo far, as to make them give the leaft 
fenfible Motion to any one of thofe little Bo- 
dies, even tho the Tube was held very near 

| them : 


C59, 

them: Yet at the fame time, if the Muflin 
were taken out of the way, the Efluvia would 
imprefs thofe Bodies fo vigoroufly, as to give 
them a Motion at 3 or 4 times that diftances 
And this Phenomenon, I think, will eafily be 
allow'd to bethe mere Effect of the Obftru- 
ction of the Paflage.of the Effluvia by the fine 
Threads of the Linnen ; which Threads either 
wholly ftop'd and detain’d, or elfe broke and | 
obtunded the Force of thofe Active Parts e- 
mitted from’ the Tube by Fri@tion ; fo that 
they could not fhake or agitate the light Bo- 
dies, that lay expos’d to them. 

I could add moreover, That not only the 
moift, but the co/d Temper of the Air, may 
be partly a.caufe of the Differences dif- 
_cernible in the Effe@ts of this Experiment : 
For when it was firft made it was Summer- 
time as well asdry Weather, and the fuccefs 
fem’ to be more confiderable then, than it 
has been fince the declenfion of that Seafon of 
the Year. And indeed, confidering all thofe 
Effects of the Effluvia upon other Bodies, muft 
depend either upon the quantity of the fubtile 
Matter emitted, or, the force and velocity of its 
_impalfe, or elfe upon both thefe conjunttly ; “tis 
not ftrange that warm Summer-weather fhould 
_caufe a-confiderable difference: Becaufe the 
vigorous Action of the Solar Rays does then 
more effeQtually fhake the Parts of all Bodies, 
opens and unlocks their Pores, and fomakes 
way fora freer and more plentiful eae 
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of their Effluvia ; and becaufe alfo, at ite 
fame time, the more fine and rarefied ‘fate of 
the ambient Medium (the natural refult of a 
predominant Heat) will allow them to ex-— 
pand themfelves with more Advantage. How- 
ever, in colder Weather, the Effects are very 
 fenfible, and great enough (notwithflanding 
the Difadvantage arifing from thence) to pro- 
. cure.any curious Perfon's Attention to the 
Phenomenon. | 

Thirdly, When the Tube becathe hotteft, by 
the flrongeft Attrition, the Force of the Ef 
fluvia was renderd manifeft to another Sexfe 
too, namely, that of feeling. They did not 
then only produce all the foremention’d. Ef- 
fects in a more remarkable manner, but were 
alfo plainly to be fe/t upon the Face, or any 
other tender part, if the rubb.,d Tube was held 
near it. And they feem’d fo maketvery nearly — 
fuch fort of (troaks upon the Skin, as a number: 
of fine limber Flairs pufhing again® st might be 
fupposd to do. This vigorous Action of theEf- 
fluvia put me upon an Attempt, to find in what 
manner fuch a Motion was propagated, and 
in what Figure or fort of Track it went along. 
For which end, I held the rubb’d Tube near 
‘the Flame of a Candle, Smoke, Steam, Duft, 
and the furfaces of Liquids 3 3 but without any 
manner of fuccefs. 
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_ The reafon of which, I attribute to the im- 
pediments the Effluvia met with from thefe 
Bodies the Tube was plac'd near. For the 
{mall parts of Dufts and Powders, the ‘fteams 
of Liquids, the oleaginous Fumes of Flame, 
and the like fort of Parts in Smoke it felf, im. 
mediately adherd to the furface of the Tube, 
and fo kept in the Effluvia: Which. therefore 
requird the Affifiance of a frefh Attrition. to 
open their paflage and give them vent a- 
gain. | 


And thus much for the firft part of this Ex- 
periment ; in which the Tube was rubb'd while 
it continued full of Air, | 
_ Secondly, We are now to confider the Effedts 
of the Attrition of the fame Tube, when the 
Air was exhaufted and drawn out of it. And 
here Lobferv'd, that tho’ it were rubb'd with 
equal or greater Force than was employd a- 
bout it when full of Air, yet the attradive 
Power was very little difcernible. The Effluvia 
fcarce difcoverd themfelves, by any Motion 
or difturbance given to the Leaf-Brafs, even 
tho’ it was placd within a quarter of the di- 
ftance at which it had been attracted before. 

Indeed, when the Tube was very warm, 
and held very near, there would be fome little 
Motion given to thofe {mall Bodies; but’twas 
too {mall by farto be compard with what was 
imprefsd when the Tube was full of Air. Be- 
fides, I.doubt not but there was fome portion 
i ; ; of 
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of Airleft in the Tube, and fo the Attraction 
might continue in proportion tothe Quantity 
of Air remaining: Or, perhaps, the Heat 
produc’d by a {mart Attrition of the Glafs, 
may (in this Experiment, as well as fome o- 
thers) be in the ftead, and fupply the Place, 
of fuch a Quantity of that Element. ) 
But to return to the Experiment. When 
the Air was let into the Tube again, the at- 
tractive Power was immediately reftord. Be- 
fore any new Attrition could be given the 
Tube, or that it was removd from the di 
ftance and pofition it was held at when exhaue 
fted, even then did feveral of the foremen-~ 
tioned Bodies (which before feemed to be 
wholly at reft) begin fuddenly to move ; 
and fome of them were attracted up to the 
Tube it felf. And then, laftly, upon a freth 
Attrition, the Tube recoverd its Electrical 
Quality as if De as at firlt, 


Hitherto we have confider’d the Phewomie’ 
of the Tube both when full of Air, and when 
exhaufted; but in each cafe (fil in the Light. 
are now to ccnfider what occurrd upon the 
like Attrition given it in the Dark. And firft, 
the Tube being ful of Air ; ’tis obfervable, 
that when the Glafs became warm, a Light 
would continually follow the Motion of the Hand 
backward and forward: And at the fame time, 
if another Hand was held near the Tube, a 
Light would caopicon break forth from_ be 

an 
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and That accompanied with a Noife, refembling 
that of the cracking of a green Leaf in the 
Fire ; tho’ not fo loud: Yet when the Expe- 
riment has been made ina very ftill and fi. 
lent Place, I have heard feveral cracks at fe- 
ven or eight Foot diftance,or more. Farther; 
if any other Objet (befides the Hand) was 
brought near the Tube, tho it did not touch 
it, yet a Light would fix upon it, and give 
much the fame Appearance as upon the Hand; 
as Ihave tried with Gold, Silver, Brafs, Ivory, 
Wood, &c. } | 
But now, when the Tube was exhaufted of 
its Air, there was a confiderable difference, 
as to this Light and its Effects: For upon the 
firft Attrition of the Tube,a much greater Light 
indeed didenfue; but thenthe Quality of giving . 
Light to a Body held near it, feem’d to be quite 
dof : And (which is another Difference no lefs 
remarkable,) the Light producd upon the At- 
trition of the exhaufted Tube, appeard to be 
wholly withinit ; whereas that which was 
difcoverd when the Tube was full of Air, 
feernd to be altogether on its Outfide. 
_ And thus much for the Experiment, as made 
upon a Tube or hollow Cylinder of Glafs. 
_ Having naw, inthe next Place, procur‘d 4 
folid Cylinder of Glafs ; 1 made the fame Tri- 
als with that as the former; and found no — 
great difference in the Effects ; only the Emif- 
fion of the Effluvia feem’d to continue a littlé 
longer, but not to attratk at a greater diftance 
: than 
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than the other (as far as I can yet difcovet.) 


With this new folid Tube, I made the follow- 
ing Experiment. 


 Ttook a little Quantity of Lamp Black, and 
having dried it on a Paper before the Fire, J 
expofed it to the Tube (which had been rub- 
bed cill it was warm :) And it was no {mall 
Entertainment, to fee how briskly the little . 
black Particles were agitated by the force of © 
the Effluvia from the Glafs. They appeard — 
to rife and fall, to move upwards and downs — 
wards with great Velocity. Andthoughtheir — 
fpecifick Gravity was fofmall, that when they - 
fell by their own Weight, they could not be © 
heard ; yet they were return’d uponthe Paper 
. with fach a force from the Tube, that their’ 
Strokes upon the fame mace a very fenfible 
Noife. So great was the repellent Force of the 
Effluvia from the folid Tube. 

So that now laying the Accounts of this Ex- 
periment together, we, have the following 
Heads of Matter of Fact to confider. 


The various furprizing Motions of the Leaf 
Brafs, exposd to the hollow Tune, upon the 
Attrition of it. 

The Encreafe of that Efeél, upon the En; 
creafe of the Heat in the rubb’d Tube. a 

The Difference obfervable in that Effect, acs 
cording to the different Temper and Conititue 
tion of the Air. 7 

The 


{ie )- 


The Deffruction or Ceafing if that Efett,u ups 


on the Exhauftion of the Air out of the Cavi-. 


Py 


ty of the ‘Tube. 
' The Return of that Effect in a good degree, 
upon the Return of Air, even without the 
help of any new Attrition ; and the compleat 
Recovery of it toxall degrees, when that Attri- 
tion was again given. 

The Fmiffioe of a Light from the ‘Tube full 

| of Air, when rubb‘d to a degree of warmth in | 
the dark: And this Light accompanied with 
a cracking Noife. 

That Light's fixing and fettling it felf upon 
Bodies laid in its way. 

The Lofs of this Quality Cof fixing upon o- 
ther Bodies ) though with the Advantage of a 

bigger Light ; when the Attrition was given 
toa Tube exhautted of its Air. 

The different Seat and Place of the Light, 
whenthe Tube was full of Air, and when ex- 
haufted: Being in the former Cafe without, 

-andin the datter, wholly within the Tube. - 

Laftly, The fame Effects, except what de- 
pended on the Exhauttion, produed by a Solid, 
as by a hollow Tube. 


_ Having now v deduced fome things from the - 
Experiment, which may, I think, pafs with- 
out much Difpute, for Truths and Matters of 
Fact; I would propofe fome things by way of 
Query,in order,to a farther clearing of this Sub- 
ject. ; 
rae Query ° 


C 64) 


Query 1. How isit that Attritiori does ex. — 
cite and bring forth the Effluvia of Electrical 
Bodies ? They are, in the prefent cafe, propa- 
gated fromthe Body of the Glafs with a con- 
fiderable force : What isthe immediate caufe 
of that Zmpetus ? And by what mearis do they 
come to be fo affected 2 


Query 2.. Why are the Effects of the Ef. 
fluvia fo much greater when the hollow Tubé 
és full of Air, than when it is exhaufted? — 


Query 3. Why does the Light produced _ 
upon the Attrition of the exhauffed Tube, 
appear wholly within it; and That produ- 
ced upon the Attrition of the Tube full of 
Air, appear altogether on its Outfide>? — 


Query 4. Can the preferving, or the taking 
away the Equilibrium between the external 
Air and the Air included in the Cavity of the 
Glafs Tube, be of any moment towards the 
Production of the Effects mentioned in the 
two laft Queries 2 | , 
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A Continuation of the Experiments on the 
\ ... Attrition of Glafs. 


Procur’d a Glafs of a Figure as nearly Cy- 
lindrical as might be, whofe Diameter and 
Length were each about feven Inches. The 
Axis of this Glafs lying parallel to the Hori- 
zon, and the contained Air being exhaufted, it 

had a Motion given it by a Machine 
of a new Contrivance. Andthe Ef. 7/**¢ Vil 
feds of this, with refpect to the Light pro- 
duced upon the Attrition of it, were much 
the fame as thofe in the Experiments formerly 
mentioned. But whenthe Air was let in a- 
gain, and the Motion and Attrition given as 
at firft; I was furprized with the Appearance 
of a brisk and vigorous Light continued between 
the Point of my Finger and the Glafs. It was 
not only plainly vifible on the Finger ; but be- 
fides, feem’d, asit were, to ftrike with fome 
force uponit, being eafily to be felt by a kind of- 
gentle Preffure, tho the moving Body was not 

touch’d with it by near half an Inch. - 
This Light feem’d to iflue from the Glafs 
with a confiderable Noife, not much like that 
of Wheezing, tho fomething fmarter ; and it 
was eéafie enough to diftinguifh it from the 
Noife made by the working of the Engine, 
3 | F : which 
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which notwithflanding was not a ‘final one, | 


And the Phenomenon wasthe fame, asto both 


"the Parts of it, (I mean, both the Light and 


the Noi/e) when the Experiment was made i in 
the Day light, as when in the Dark. | 
For ina very light Room; an-Hour or two 
after Noon, the Glafs. being put into motion, 


and the Attrition made, and the Finger ap- 


proached. near it, as before 3 a pure Purple 
Light immediately extended it felf from the 
Finger to the Cylinder, and. was accompanied 
with the like Noife as before. mentioned. 

And this Trial I have repeated feveral times, 
at different Hours; hut ftill as the fame iu, ‘ 
ecfs. oe 


Trernderd thefe poi Eiflavia more res" 
markably confpicuous, and at the fame time 
more pleafing to the Eye of a Spectator, by 
another Experiment made after this «man- 


ner: 


T took 4 Bit of Fine Mullin, and few’d it toa 
couple of Wires bent circular-wife, that fo ic 
might furround the upper Surface of the Glafs, 
which it did at near four Inches diftance : The 
Muflin I made as ragged as Icould, by break.” 
ing the Threads of it every where. — 

The Glafs being then put in motion, and the 
Friction made, as “afually ; ; the Light threw it 
felf abroad vigoroufly, and fertled in {mall lu-— 


ed ‘Sparks upon the Ends of the torn Threads; 
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ooking there like fo many little Stars, feen by 
_a good Tellefcope inthe Milky Way. 
And from all thefe lietle Balls of Light tou 
- gether, there refulted fuch a fort of a White- 
_nefs, as may be obferv’d in the Heavens by the 
faint and weak Lights of all thofe {mall Stars 
_ mingled together. . , | 


* In all thefe Cafes I could never find that 
the Addition of any External Heat would do 
any thing to encreafe the Appearance. of the 
Light produc’d. tried by placing a red hot Iron . 
juft under the moving Glafs ; but this would 
_do nothing at all, without the Attrition of 
the Glafs ; and if the Glafs were rubb‘d, the — 
Effect was no greater, than if the hot Iron 
had not been there. And the refult (as to 
this matter of heat,) was the fame, both 
when the Glafs was exhaufted of its Air, and 
when it was full. . OF a 

And thus much, as to the Light produc’d by 
the Attrition of the Cylindrical Glafs. 


Secondly, As to the Eledtricity of it; I did 
not find this Efect more confiderable here as. 
‘to Quantity than what was related in the for- 
mer Experiments of the Tubes. But notwith- 
ftanding, I have difcoverd fome Properties 
of this Electrical Matter, which may feem 
wonderful to thofe who nicely confider them ; 
fince. they afford us a fort of Reprefentation of 
the great Phenomena of the Univerfe. For, 

ae ea _ having 
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having obferv’d that light Bodies, plac’d near 


any part of the rubbd Cylinder, feem’d to be 
equally attracted ; I contriv’d a Semicircle of 


Wire, which I could faften at a conftant di- 
{tance, making it encompafs the upper Semi- 
cylindrical Surtace of the Glafs, at 4 or 5 
Inchesdiftance. This Wire had feveral pieces 
of Woollen Thread taften’d to it, fo as tohang 
down from it at pretty‘nearly equal .diftances. 
The length of them was fuch, that being ex- 
tended in a Direction towards the Center of that 
imaginary Circle on the furface of the Glafs, 
in the Plane of which the Wire was plac’d; 
they would then reach within lefs than an 


Inch of the Circumference of that Circle: 


But if left to their own Liberty, they hung 
in that paratlel pofition to each 
other, which is reprefented in Fig. 1. 
The Cylinder was plac’d with its Axis paral- 


Plate VII. 


Jel to the Horizon ; and in this pofture, it — 


was turn’d {wiltly about; and then by the 
rapid Motion and Agitation of the furround- 
ing Air, the Threads were forc’d into fuch 
pofitions, as are exprefsdin Fig. 2. viz. they 
were lifted up and bent upwards from the 
Axis of the Cylinder. mt og a 

All this while, here was only the fwift 


Motion of the Cylinder round its Axis, with-— 
- out any Attrition. Butnow, when I cameto | 


apply my Hand to the lower part. of this Glafs 


(fo {wiftly whirld about) and -confequently 
to add Aftrition to the former Motion ; the 


‘ Threads | 


, ae 
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Threads prefently began to change their 
direttion, and all harmonioufly pointed BS 
to the Center of the Circie, in whofe Plane the 
Wire was placd. Neither were they at all dif- 
orderd or flung out of that Pofition, by the 
Wind occafion'd by that violent Motion ; but 
(as if there had been no fuch hurry of the Air 
about them) they ftill perfifted in their central 
direction. And to render it moft fenfibly 
‘convincing, how abfolutely this Effect de- 
pended upon the Attrition; I found 7 could 
by shifting the Place of the Attrition hither or 
“ thither, draw the Threads towards this or that 
end of the Cylinder ; but yet they all ftill went 
uniformly converging towards fome Center inthe 
_ Axis.of it; fo that they form'd themfelves into 
a fort of Conical Surface. 

Farther; if the Wire with its loofe Threads 
was revers'd, fo as to encompa{s the lower 
part of the Cylinder, (as before it did the up- 
per part ;) yet the Effect ftill anfwerd with 
the fame exactnefs. For the Threads 
were all erected into fo many ftrait 
lines, ftill diretting themfelves to a Center in the 
Axis of the Glafs. thy 

Hitherto the Axis of the Cylinder was 
plac’d Horizontally ; in the next place, I fet 
‘it ina virtical pofition, fo chat it ftood per- 
‘pendicular to the Plane of the Horizon, in. 
which cafeI made ufe of a Wire-Hoop, which 
was neceflarily to be placd parallel to the 
Horizon, that ic might encompafs the Cy- 

F 3 lindex 
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Jinder in the fame manner as the Semicircu- — 
Jar-Wire cid before: Only, one {mall part of 
this Circular Wire was left open, to make” 
way for the touch of the Hand, which wasto — 
give the Attrition. And the Wire being thus 
plac’d, it was evident that the Threads (with- 
out fome external Force to fupport em) muft — 
all flagg and hang perpendicularly downwards. 
Yet, as foon as the Motion and Attrition 
were given, the Threads prefently began to 
be extended; and, as if they were become 
‘ftiff and heey form’d themfelves into an] Ho- | 
rizontal Plane ; their loofe Ends. pointing to — 
a center in the Axis of the Glafs, (as be- - 
fore.) 

And thus in all forts of Pofitions whatfoe- 
ver, both of the Wire, and of the Glafs too; 

were the Threads acted by a fort of centri- 
_ petal Force, tothe Laws of which” they were 
always. conformable. | 


The matters of Fact obese in this Ex. 
periment , may. be compris‘d under thefe 
Heads. 3 
/ The Gortinuviiie of a brisk Light between — 

the Hand and the Glafs. ; 
The Senfble Force and Preffure of that Lu- 


an “Matter ; which was very eafie to 
C leils ; 


The | 


oy eee 

The Noife accompanying the Eruption of 
the Luminous Matter, and the Loudnefs of ir, 
‘which render'd it diftinguifhible from that of 
the Engine. | 
The Conffancy of the Light ssid Noife at all 
Seafons, 

The Indifferent Regard of this Light. te the 
Prefence or Abfence of Heat. 

_ This as to the Leght, 


’ As to the Electricity. 


An Equable Diffufi on of Eleétrical Matter, in 
RSE parallel to the Bafis of the Cylinder ; 
and the Direction of the Threads to the Cen. 
ter of thofe Circular Planes. 

The fleddy and unvaried Direction of the 
Threads, notwithftanding the Wind occafiond 
by the Violence of the Motion. 

“The Eafie Excitation of the Ele@trical Mat- 
ter in any of the parallel Planes of the Cylin- 
der, occafion’d by the fhifting of the Hand 
‘into a new Place: Alfo the Variation of the 
Figure, and Direétion of the Threads, conte. 
quent thereupon. | 

The Conftant Direction of the Threads to 
-fome Center in the Axis, in aff the Potions 
of the Wire, and of the Cylindrical Glafs ; 

the Efflea being ftill the fame, whether the 
Wire was above or under, or the Glafs placed 
with its Axis either parallel or perpendicular to 
the Horizon, | 
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Some further Experiments relating to the 
Electricity of Glafs. 


T has been fhewn before, that the Ends of 
the Threads which were difpofed in the 
the Semicircular Wire, were, upon the Attriti- 
on, directed to a Center in the Axis of the 
Cylindrick Glafs. 

There are fome other Obfervations and 
Difcoveries which I have fince made, relating - 
to the fame thing; which are no lefs furpri- 
zing ; and which I hall therefore here give in 
their Order. 


, 


Experi 
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Experiment J. 


HEN the Attrition of the Glafs has 
: been continued a little while, and the 
Woollen Threads \aid hold of by the Effuvia; 
then, tho’ the Glafs had no Motion at all, and 
no Fri@tion continu'd, yet would all the Zhreads 
continue in their frait directed Pofture, and 
that for the fpace of four or five Minutes: 
Nay, it would fometimes be longer before 
they could difengage themfelves from the 
Force and Action of the Effluvia. 
__ And while the Efflavia ated with fo much 
Vigour, as to fuftain the Threads in their Cez- 
trat Direction ; if a Finger, or any other Body, 
were put near the Extremities, or Potuting 
Ends of the Threads, they would avoid and 
fly from it, juft as a Magnetick Needle does, 
when the difagreeing Pole of the Load{tone ap- 
proaches to it. 

‘But if the Finger were held at about an 
Inch diftance from the End of any fuch 
Thread, the Thread would (ufually, tho not 
always) be attraéled towards it; plainly re- 
moving it felf out of its Place, to come near- 

er thereto. : 


If 


ae 

If any Body be é#terpofed Letween the Glafs 
and the {aid diretted Thread ; then the Thread, 
deprivd of the directing Force of the Effluvia, : 
immediately returns to its jr, and natural 
Pofition, viz. fuch as its own Gravity gives it. 
But if that interposd Body 4e taken away a- 
gain, then (provided the Thread has not re- 
movd it felf too far out of the reach of the 
Effluvia) it will return again to its central Tex: 
dency, and remain init, till its Gravity becomes | 
too great for the decreafing Force of the Ef- 
fluviato apport it any longer i in fuch a Dire- | 
ction. 


N.B. I have fince tried the fame hia | 
with a Glafs Globe, and found that when the — 
Attrition was made, it would at- — 

sae Ft oa tratt the Surrounding Threads in all 
manner of Pofitions, and direlt’em 

to its Center. What we may bbls from ; 
hence therefore, is, | 


Firft, The vigorous and peti Aiton of the 
Effluvia, excited by this Attrition; feeing the 
Zenfton of the Threads was fill, continued, 
tho’ the Friction and Motion of the Glafs were | 
both ceafed. | 

Secondly, A alain wiftenee ati a Repulff ve 
and Attractive Force. Forthe Threads avoi- 
ded the Finger (as if acted by fome centrifu- 
gal Force) when it approachd very ?— 
3 their 


Osa 
their Extremities: And at another diftance, | 
fomething like~ a centripetal Force , would 
caufe them to incline and move themfe/lves to- 
wards it. So that in thefe {maller Orbs of 
“Matter, we have fome little Refemblances of 
the Grand Phenomena of the Univerfe. 


Thirdly, The certain Dependence of | this 
Phenomenon ( viz. the Extenfton of the Threads) 
‘upon the Action of fome Dfatter, whole Direc- 
tion is in ftrait Lines towards the Glafs. For 
upon the Interpofition of any Body between 
the Threads and the Glafs, they lofe their re- 
gular Extenfion, and hang as their own Weight 
caufes them. And what can fuch Interpofi- 
tion of a Body poffibly do in this cafe, but on- 
ly interrupt the Courfe of the Matter which is 
the Caufe of the Extenfion, and confequently © 
make way for the Gravity (which was over- 
come by a fuperior Force before) to exert its 
felf again? a 


Ex ‘pee | 
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Experiment II. 


| I Took an Hemifpherical Glafs (fuch as is 
reprefented at F%g.5.) of about fix Inch- 
Plate Vi, &S Diameter : Into this I convey- 
ed a Stick, in manner of an Axis, 
which had the Woollen Threads (formerly 
made ufe of ) tied about it. The Glafs was 
fcrew'd by the Neck toone End of a Spin. 
‘dle; and being fixed on the Machine, the 
Great Wheel was turnd, and the 
mo we Fri@ion made on the ovter Sur-. 
face of the Glafs, as ufual. And now the 
_ Threads prefented a Phenomenon, not a little 
pleafant and furprizing to behold; but yet 
fuch as I expected and hoped for, in the Con- 
trivance of this particular Apparatus. For here 
was juft the Reverfe of what happen’d when 
the Semicircular Wire was placed onthe Out- 
fide: That is, the Threads. bere iffu'd lke 
Rays froma Center outwards; as there they 
couvergedto aCenter within. ‘The nearer they 
were to the Concave Surface of the Glafs, the 
farther their Extremities diverged from one 
another, in #hw cafe ; as in that cafe, the near- 
erthey were to the Convex Surface, the nearer 
were their Extremities to one another ;in ezther 
cafe the Diwergency or Convergency was from or 
: to 
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te fomeCenter in the Axis; and all the difference 
was, that in the one cafe the Tendency was from 
without, inwards ; and in the other, ’twas from 
within, outwards. The Appearance of the 
Threads in this laft Experiment was ,.... yyy 
as is reprefented at Fig. 6. cS 
_ And what was very confiderable farther, 
was, that while the Threads day iw this pofttz- 
on, like fo many Raysof a Circle extended ; 
if the Finger were held near the Ourjfide of the 
Glafs, a Motion would be communicated to 
.the point ofthat Zhread which was neareft with- — 
in: So that by the Motion of the Finger, the 
Thread would be. driven any way before it. And 
it would feem to fly and avoid the Finger, 
held'on any fide; tho’ the convex Surface of 
the Glafs were not touch’d by it, by Inch and 
more (as I have fometimes feen.) Likewife, 
if the Threads were remov’d to the Outfde, 
and the Finger movd about within, the 
Threads would play about with the like me- 
tion. 
And indeed, generally {peaking, the Threads 
_ feem to avoid the approach of the Finger; tho 
I have fometimes obfervd them to jump fud- 
denly towards it, at more than an Inchdiftance. 
_- From the Experiment now recited, we may — 
obferve, 
The remarkable Uniformity and Agreement 
confpicuous in this Phanomenon, with that 
where the Threads were difpos'd on the Outfide of 
the Glafs. For in both, the Threads were di- 
Bs rected 
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feed: according’ to the courfé of the matter ; 
whitch i in one cafe acted oxe way, and in the. 
Other the covtrary. And by comparing both, 
"tis very plain, that there % 20) more than one 

and the fame Canfe of both. For the fame Caufe 
which in one Circumftance (viz. when the 
Threads were’ plac'd on the Outfde) would 
make them converge towards the Convex Sur-- 
face of the Glafs, would alfo in the contrary _ 
Circumftance, (viz. when they were placed 
on the Jxfide) makethem diverge towards the 
Concave Surface. | 

Again, the Agreement anfwers, not “only 
with refpeét to the Direction of the Threads, . 
but alfo tothe Motion of them. For in’ the 
former Experiment, the Threads would fome- 
times avoid and fometimes zacline towards the 
Finger: Andin the Experiment now mention’d, — 
there were the like Indications both of a Ce che 


trifugal and Bede! Force. 
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Experiment 1. 


Y Took a Glafs Globe of nine Inches Di- 
f. ameter, which being exbauffed of its Air, 
I fixd to a Machine to give Motion to it, 
perpendicular tothe Horizon. Andto another 
Engine I fixd another Glafs Globe, plac’d at 
a diftance fomething lefs than. an Inch from 
the former Globe; and having none of its 
Air drawn out. The Machines being fet to 
work, I apply’d:my. naked Hand to the Globe ; 
which was full of Air ; the Effluvia of which 
(excited by the Attrition) quickly reach’d the 
exhaufted Globe, and. producd a Light on that 
part of it which was neareft the other. Now 
here was not the Friction of any other Body 
upon this Glafs, to raife the Efluvia, and pro- 
duce a Light ; there was nothing dut the bare 
Abtion of the Effiuvia from the other Globe, 
which Effluvia fupplied the Place of a more 
folid Body, and made fuch an Attrition as 
was neceflary to the Production of the Phzno- 
-menon. ‘The Light was pretty vigorous, and 
fpread it felf on the Globe as far as the Efflu- 
via was capable of ftriking on ic. Its Colour 
was not near fo much inclined to Purple, as 
‘it was when the Light was producd by the 
Attrition ofthe Hand: But it would continue 
% : : upon 
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upon the Globe for half a minute or miore, 
after the Motion of the rubbd Glafs had ceasd. 
On the other Hand, if the rubb’d Glafs were 
kept in Motion, the other being at reft; the 
Light would die prefently ; but immediately 


recover'd again, aon the fir Motion given 
to it. 


As an Appendix to this Experiment, I 
fhall relate another, much to the fame por 
pofe. 

I took a long Glafs, whofe Air. was exhaus 
fted, and which had lain by in that State 
above fix Months. After I had*rubbd this 
Glafs a little with my Hand, to clear it of all 
Moifture on the Surface ; I held it over the 
unexbaufted Globe, which was then in Motion ; 
and at the fame time alfo I gave it (viz. the 
unexhaufted Globe) an Attrition with my 
Hand; upon which there were immediately 
large and furprizing Flafhes of Light produc 
in the long Glafs, tho’ it neither touch’d the 
moving Globe, nor was provok'd it felf by 
any immediate “fenfi ble Attrition. 


The Matters of Fact afforded by this whole 
Experiment, are reducible to the following 
Heads. 

The Production of a continued Light on one 
Glafs exhaufted of its Air. by another, at a di- 
fiance from it, being rubb'd while it was fall of 
AGP: Both being in Motion but one only ba 

| he 
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The Continuance of the Light on the exhaus 
Sted Glas, for fome time after the Motion of the 
other Glafs is at an end. 

The fudden Ceafing of the Light, when the ex- 
haufted Glafs is at reft, tho the full Glafs (on 
which alone the Attrition is made) be kept in 
Motion. | ne | 

The Produttion of an interrupted Flafbing 
Light upon an exhaufted Quiefcent Glafs, held 
over another unexhaufted one in Motion 3 the 
unexhaufted ene being rubb'd at the fame time. 


_ And from hence we may obferve, 
Firft, Zhe Force and Vigorous Attion of the 
Effluvia, by which they perform the Office of a 
folid Body. In other Experiments, Lights 
‘were producd by the Attrition of oxe folid 
Body againft another : but here a Light is pros 
ducd by the Friction of a very fubtile Fluid upe- 
on 4 Solid. So that this may come in, a- 
mongft many others, as an inftance of the 
powerful Effects of /mal Bodies, when put 
into brisk and vigorous Motions. : 


Secondly, Zhe great Intereft which the Mo- 
tion of the exhaufted Glafs has in the 
Continuance and Prefervation of the Light: 
For if that be ftopp’d, the Light dies away 
prefently, tho’ the unexhaufted Glafs be in 
Motion. And indeed, ’tis evident, that the 
A@ion of the Effluvia upon the faid exhaufted 
Glafs is more extenfive, (and fo capable of 

G pro- 
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producing more confiderable Effects,) when. 
that Glafs is in Motion, and the parts of it — 
confequently fucceffively expos'd, by a quick 
Revolution, to the ftroaks of thot Effluvia ; 
than when it is at reft, and the Effluvia beat 
only on one and the fame particular part of — 
the Surface. | 
» And this is efeaually confirm’d by the 
- Obfervation of the kid of Light produced on 
the exhaufted Quiefcent long Glafs : For that 
was not a Continued, but a Flalhing Light ; 
that is, fuch as difappear’d as foon as it was 
produc’d on the Surface of that Quietoent 
Glafs. 


Thirdly, Zhe difference in Degree ou Inten- 
fity of the Colour, which the different Circum- 
flances of the Priétion are capable of producing. 
For the Light produc’d by the Attrition of the 
Efflavia did not come near, asto the degree 
of Purple, to that Light which was produc’d — 
when the Attrition was mies by the Fland. 


An 
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An Account of an Experiment, confirm= 
ing the Production of Light, by the 
Effluvia of one Glafs falling on ano- 
ther, | 


: Aving obferv’d, .that the Effluvia of 
Glafs when they fell on an exhautted 
Glafs in Motion, would exhibit fuch an Ap- 
pearance, as if it were rubb’d by a vifible for 
lid Body; Ithoughtt his further Confirmati- 
on of it would not be unacceptable. 

T took a large Receiver, of fuch a form as 
is exprefs'd by awaa; (Fig.t.) 5... pyr 
within the Body of which I fix’d y 
another, of fuch a Form, and in fuch 
Pofition, as is reprefented by bbbb. | Their 
Axes were parallel] to the Horizon, and fixd 
one within another at cc. ‘The outward Sur- 
face of the inward Glafs was-at leaft an Inch 
diftant from the inward Surface of the out- 
ward one: And they were both turned by 
two large Wheels dddd, whofe Bands related 
to the {mall Wheelse eee, fixd on the Axes 
of the Glafles. Before the Glafles were thus 
adapted to each other, the innermoft was ex- 
haufted of its Air; and then being fet as the 
Figure defcribes, 7 order'd that Wheel only to 
be movd which gave Motion to the great 
Glafs, The Thought which guided this Pro- 
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cefs, was this ; that when the Effluvia of the 
great Glafs (by the Application of my Hand 
vpon it) fhould reach the other; this other, 
notwitnflanding it was at. reft, would never 
thelefs be influenc’d by the Efluvia, and give 
a Light. 7, 

The Effect anfwer'd my Expectation ; for 
the Light appear’d, and {pread it felf in nu- 
merous branches all over. 

This done, I caus‘d the other Wheel (viz. 
that which gave motion to the included Glafs,} 
to be turnd; and then the Light became 
much more confiderable, and, J think, the 
greateft that has yet been producd i in any Ex- . 
‘periment made on this Subject. 

And I deubt not, but ‘twould have been > 
much more confiderable, had the inward Glafs 
fitted fo, as nearly to touch the inward Sur- 
face of the outer Glafs ; the Effluvia of which 
(as it appears to me) would then have been 
capable of acting with more vigour on the 
incios’d exhaufted moving Receiver. 

Having inthe next Place caus‘d both the 
great Wheels to turn the Glafles one and the 
fame way, with as equal a degree of Velocity — 
as they could ; I dia not find but the Light 
was then as firong, as when their motions were 
jut the reverfe. 

So that, (as far as I can perceive) neither 
the contrariety nor agreement of the Motions. 
does contribute any thing to this Phenomenon; 
bat Motion it felf (without any particular 

Rules | 
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Rules or Limitations) is abfolutely neceflary : 
As this, and the whole Courfe of Experiments 
oa this Head, abundantly fhews. 
LT obferved ‘farther, that though the Efluvia 
feem'd to be equally diftributed on the out- 
ward Surface of the inward moving Gla(s; 
yet the Light appear’d moit vigoroufly on tl sat 
fide of it next the Attrition. And when ei- 
ther of the Glafles was at reft, the other con- 
tinuing in motion, (I fay, re for upon 
Trial J found very little difference either way ;) 
the Appearance of the Light would remain a 
-confiderable time within the exhaufted Glafs, 
tillthe Effluvia of the other were no longer 
capable of acting with a Force upon it, requi- 
fite to produce the Effect. 

’Twas not a little furprizing alfo to obferve, 
that after both Glaffes had been in motion for 
fome time, and the Hand apply’d during that 
time to the’ Surface of the outer one, that 
then, the Motions both ceafing, and na 
Light appearing at all, if I did but approach 
my Hand again near the Surface of the out- 
‘er Glafs, there would be Flathes of Lighe 
(like Lightning ) produc‘ in the inward Glats ; 
jut as it the Effluvia from the outer Glafs had 
been pufh’d with more Force upon it t by means 
of the approaching Hand. 


The Matters of Fad afforded £y this Ex- 
periment, may be-compriz’d under the follow-. 
ing Heads. 
i | GR The 


(CBE) 


The Production of a Light by the Effluvia of — 
the outer circulating Glafs falling on the inward 
gquiefcent one. 


The Extraordinary Augmentation of the Light, 
upon the circular Motion of the inner Glafs, to- 
gether with the outer one. ‘a 7 


The Conftant and Unvaried State of the Ef- 
fect, as to the Vigour and Strength of the Light, — 
whether the'two Glaffes were moved the ‘fame or 
the contrary Way. 


The moft vigorous Appearance of the Light 
upon the Side next the Attrition, when both the 
Glaffes were moved ; notwithftanding the Effluvia 
feemed equally diftributed on the Surface of the 
inward Glafs. . i : 

The Continuance of the Light in the exhauft- 
ed inner Glafs, till the Force of the Effluvia was 
{peut ; when either Glafs was in motion, and the 
other at reft. iy | 


The Flafhes of Light produced upon the inner 
Glafs, by the Approach of the Hand to the 
outer one, no Light at all appearing before: 
Both Glaffes being then quiefcent, tho both had 
been in motion, and the outward one rubld all 
the time of the Motion. | 


“Query 


Soot 


Query 1.. Why isa Medium fo very much 
rarefied, as that in the exhaufted Receiver ; 
requifite to produce a Light 2 . 


Query 2. Does not this tine! produc’ by 
the Attrition of the Effluvia, fhew, that Mi- 
nute and Fluid Bodies, when put in violent 
‘motion, are capable of performing the fame 
Effects as others of a more pros and folid na- 
cure : : 
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SECT. IIL 


An Experiment fhewing the Difficulty of 
Separating Two Hemifpheres, upon 
the injecting an Atmofphere of Air on 
their outward Surfaces, without ena 
fling the included Air. 


‘HE beft Proof that can be given of the - 
Truth of any Hypothefis, is, that the : 
Experiments made for that end, do all of ‘em 
and every way agree: That trying Nature on 
one fide, and on the other, yet every way fhe 
fiill confeffes the fame thing. Thus with re- 
{pect to the nature of Sounds; ’tis demonftra- 
ble, that the Air is the proper Vehicle or 
_ Medium for the Propagation of them; be- 
caufe Sounds do not only leew and grow weak 
er, according to the Degrees of the Air's Ra- | 
refaction; but alfo become more intenfe and 
Strong, according to the Degrees of its Con- 
denfation. And I offer the following Experi. 
ment, to fhew, that we have the very fame 
Degree of Certainty of the Preflure and Gra- 
vitation of the Air; .in that the very fame 
Effect is produc’d, when we make ufe of a 
condens'd. Atmofphere to work againft common 

} ‘ Air, 
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Air, as when we make ufe of common Air to 
work againft a very much rarefied Medium or 
Vacuity. This Experiment, I hope, will be 
no lefs than decifive of the Point fo long in 
agitation, and fet the Truth free even from 
any pofhibiliry of being attackd by the Ob- 
jections of the Favourers of Suction, and the 
Funicular Aypothefis. “Tis true, the Do@rine 
of the Air’s preffure has been fairly and clear. 
ly demonftrated by a great number of Experi- 
ments, already made for that purpofe. But 
{till thefe People have found fome Shifts and 
‘Subterfuges, by which they have made a thew 
of evading the Corclufive Force of the Expe- 
‘yiments. They have ftill had room left to 
fay fomething or other, which how little fo- 
ever it has really been tothe purpofe, has yet 
ferv'd to keep the Controverfie alive, and make 
the Unskilful or Unthinking believe they had 
fome Probability ontheir fide. Now, to fhew 
how unreafonable thofe Evafions hitherto 
made ufe of, have been ; as alfo at once to - 
fet the Matter in a fatistactory Light; Ipro- 
ceeded in the manner following. ! 
_ Itooka ftrong Giats Recezver, open, and 
armd with Brafs Hoops at top and 
bottom ; in which I placd two 7 
Brafs Hemifpheres; joynd together on a wet 
Leather at bbbb (the Diameter being 3: In- 
ches) as alfo a Mercurial Gage reprefented by 
cecc. Tothe Brafs oops were applied two 
- Brafs Plates dd dd, with wet Leathers between 
j them. 


See Plate 1V 
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them. To the upper Hemifphere was fcrew’d 

a large Brafs Wire ee, that pafsd through a 
Box of Leathers ff, which was fcrew’d on the 

upper Plate; and this Wire could eafily be 

mov'd up and down without fuffering any Air 

to pais in along withit. This moveable Wire 
_ hada Cock gg ge {crewd at the upper part of 
it, thro’ which the Air was tobe injected. In 

this manner were the upper and lower Plates 
firmly {crew'd to the Receiver by the Frame 

and Pillars hhh hhh. 

-Thefe things thus provided ; an Atmofphere 
of Air was thrown into the Receiver ; the 
Quantity of which Inje@ion was eafily difco- 
verd by the foremention’d Gage cccc; the 
Air therein. poffeffing but half the {pace it did 
_ before. When this was done, the Syringe it 
was taken off, and: an Jron with an Eye, re- 
prefented by kk, was {crewd on in its place ; 
by which means the whole Apparatus was {uf 
pended on a 7riangle 11111. (Note, that the 
moveable Wire and upper Hemifphere related _ 
to this Jron; all the reft being part of the 
weight made ufe of to feparate them.) Alter 
this, the Scale which hung at the Bottom had 
fo much weight put into it, that all together — 
made full :40 Pound; and nothing lefs than. 
this weight of 140 Pound, would part the 
Hemifpheres; fo powerful was the Force and 
Preflure of the Atmofphere injected on their 
outward Surfaces, to hinder that Separation 
and keep them together. Now how helay 

, | that . 
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that efpoufe the Funicular Hypothefis, or that 
of Suction, will folve this from their Principles, 
I can't imagine! For how is it poflible that 
any thing of that kind fhould take place in 
the matter before us > How and_ which way 
does any Suction drive thefe two Hemifpheres 
together with fuch a Force? Or where’s any 
room for a Funiculus, that may be imagin’d 
to be the Caufe of their Union and Compref- 
fion> I can't fee but the Matter of Fact 1s 
plainly beyond all Exceptions ; and that What 
I have propos’d, is no lels than an Experimen- 
tum crucis. Therefore, 

_ €orofary. From hence the Doctrine of the 
Preffure of the Air is certain. : 


For there can’t poffibly be any thing affign’d 
as the Caufe of this Compreffion of the He- 
mifpheres, but the Preffures of the external 
condens’d Air on their Surfaces. For, what- 
ever other Caufe any one {hall think fit to af- 
fign ; it may eafily be fhewn to be impoffible, 
from the Circumftances of this Experiment. 
From whence the certainty of the Preflure of 
the Air being eftablifh’d, I may fairly conclude, 
that the fame Principal was the Caufe of the 
Compreffion of the Hemifpheres in the com- 
mon Madgeburg Experiment alfo. For Nature 
would not do it by Preffure here,and by Suction 
there: This would be fuch an unequal acting, 
that the Wifdom and Simplicity of Nature is 
by no means to be blemifh’d with fuch an Im- 
‘putation. ; And | 


‘ 
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And therefore, I think, I may venture to 
affirm, That all the Objections that have been 
- made againft this Do¢trine, have (at beft) been - 
the Refult of nothing elfe, but fallacious and 
- miftaken Reafonings. 

However, to prevent all Scruples in Them 
that may be apt to retain any Doubt of the 
Air’s Preffure, I fhall add one or two convin- 
cing Circumftances more. 


Firft, Having caus‘ the éahite two Hemif- 
pherés to be exhautfted of their Air, and none 
but the common open Air being about their — 
outward Surfaces; I found that the fame- 
weight was requir'd to feparate them chen, as 
was requir'd for their feparation when they | 
were full of common Air and had an At. 
- mofphere of Air condensd on their outward 

Superficies. | 


Secondly, Having exhaufted the included 
Air, I injected an Atmofphere (the fame quan- 
_ tity as in the former Experiment) on the ex- 
ternal Surfaces of the Hemifpheres ; and then 
I found that 280 Pound (which was double — 
the weight before requird) was not fufficient 
to feparate them: I was unwilling to add _ 
more weight (tho’ I knew a fmall addition — 
mutt have done it) for fear of breaking fome 
of the weaker parts of the Machine, which 
might have been in danger by the fall of fach 
a weight ; the Experiment being full andcon- 
clufive without it. Now, 
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Now, what can be aplainer Demonftration, 
even to Senfe, of the. Preffure of the Air, than 
this? Here was no greater quantity of Air 
injected on the Outfide of the Hemifpheres, 
than when the Common Air was left within 
them ; and yet they were prefsd together by 
a Force above twice as great as that in the 
former Cafe: For the Force that compreffes, 
is always proportionable to the Weight re- 
quifite to make the Separation. Therefore 
that fame Air, contiguous to their outward 
Surfaces, prefsd againft thofe outward Surfa- 
ces; and that with a Force above twice as 
great as it didin the former Cafe. 

_ This Property of the Air therefore is certain 
beyondall difpute. 


SECT. 
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An Experiment concerning the Proportion of 

the Weight of Air, to the Weight of an 

equal Bulk of Water, without knowing 
the abjolute Quantity of either. 


Took a Bottle which held more than 
three Gallons ; but how mtfch more, we 
have no occafion at prefent to take notice of; 
and of a Form fomething Oval : Which Figure 
I made choice of, for the advantage of its 
more eafie Libration in Water. Into this 
Bottle I put as much Lead as would ferve to 
fink it below the Surface of the Water. And 
the reafon why I chofe rather to have the 
Weight of Lead inclosd within the Bottle, 
than fix'd any where on the Outfide, was, to 
prevent the Inconveniencies which in the 
latter cafe muft needs have arofe from Bubbles 
of Air: For thefe Bubbles would have inevi- 
tably adher'd to, and lurk’d in great plenty 
about the Body ‘of the Weight, had it been’ 
' plac’d on the Outfide: Which muft have caus’d 
fome Errors in the Computations of an Expe- 
riment that requir'd fo much exadtnefs and 


nicety. : 
Thefe 


C95) 


Thefe things thus provided, the Bottle, 

containing Common Air fo clos'd up, was by 
a Wire fufpended in the Water, at one. end of 
a very good Balance; and was counterpoiz’d in 
the Water by a Weight of 358 Grains and an 
half in the oppofite Scale. 
_ Then being taken out of the Water, and 
ferewd to the Pump, in five Minutes time it 
was pretty well exhaufled; the Mercury in 
the Gage {tanding at near 29 Inchesand an half. 
After which, having turnd a Cock. that 
ferewd both to the Bottle and the Pump, 
and fo prevented the Air's return into it a- 
gain, it was taken off from the Pump, and 
fufpended as before, at one end of the Ba- 
lance inthe Water. | 

And now the Weight of it was but 175 
Grains and an half: Which therefore fubftra- 
ced from 358 Grains and an half (the Weight 
of the Bottle with the inclosd Air, : before it. 
had been apply d to the Air-Pump) gave for the 
difference 183 Grains: Which Difference mutt 

-confequently be the Weight of the Quan- 
‘tity of “Air drawn from the Bottle by the 
Pump. 1 | 

_ Having thus determin’d the Weight of the 
exhaufted Air, a Cock was open’d under 
‘Water ; upon which the .Water was at firft 
‘impell’d with a confiderable Violence into 
the Bottle (though this Force abated gra-. 
dually afterwards ;) and continued to rush ine 
Ps . Cilk 
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till fuch a Quantity was enter'd, as was equal 
to the Bulk of ‘the Air withdrawn. - And then | 
‘the Bottle being examind by the Balance a-_ 
gain, was found to weigh 162132 Grains: 
_ From which. fubftra@ing 175 Grains and an 
half (the Weight of the Bottle, with the fmall 
Remainder of included Air, after it was taken 
from the Air « Pump) there remains 161956 
Grains and an half, for the Weight of a Maffe 
of Water equal in Bulk to the Quantity of Air 
bxhaufted. So that the Proportion of the 
Weights of two equal Bulks of Air and Water, 
is as 183 to 161956 an anhalf; which is as 1 
to 885 -:.; Or, in round Numbers, as 1 to 
885. | ea 


And there are two things particularly ob- 
fervable in this Experiment. 


Forft That in making it after this manner, 
one need not be very follicitous about a nice and 
accurate Exhaujtion of the Recerver. The Suce 
cefs of this Experiment does not all depend 
upon it: For to what degree foever the. Ex. 
hauftion be made, it mutt fill anfwer in pro- | 
portion to the Quantity taken out. Neither 
can any more Water poflibly enter into the | 
Receiver, than what will juft fupply the place, | 
and fill up the room deferted by the exhaullel™ | 

Air. | 


But, | 
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But, Secondly, The Seafon of the Tear isto be 
confiderd in making of this Experiment. I 
made it in the warm Month of May; the 
Mercury in the Barometer ftanding at the 
fame time at 29 ++ Inches. ' 
\ From whence ‘tis reafonable to conclude, 
that a fenfible Difference would arife, were it 
to be tried in the Months of December or fa. 
nuary, when the State and Contftitution of the 
Air, is ufually different from what ’tis:in the 
foremention’d Month. P 
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SECT. Ve 


a Spiro |hewing, that the ym 
of Liquids in [mall Tubes open at both 
Ends, is the [ame in hia as in the 
open Air, , 


Took three /mal 7 ubes of different Dias 


meters, and fix d them ina Piece of Cork, 


inan exact perpendicular Pofition: Alfo their 


lower Orifices were fet a5 nicely in one and 
the fame Aforizontal Plane as I could. 

This Cork I faften’d to a Wire, which paf- 
fed thro’ fome CoZars of Leather, included in 
a Box on the upper Plate of the Receiver; 
by which means I could at pleafure elevate or, 
deprefs the {mall Tubes, without any danger. 
of the Air's getting in. 

Then fome Water, which was tinged with 


Steg oS deep Colour, being fet on the 


Plate Il. lower Plate, the {mall Tubes, 


which had never been wetted, were 
drawn to the upper Part of the Receiver . by | 


the help of the foremention’d Wire. And the 
Air being exhaufted, the faid Tubes were 
made to defcend (by the fame Wire which 
drew them up) till their lower Orifices were 

immers'd 
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jimmers'd juft below the Surface of the tinged 
Liquid. This was no fooner done, but the 
Liquor mounted up in each of them to a confidé. 
rable Height above its Surface in the Bafon ; 


but higher in the {maller Tubes than in the lare. 


ger ones. 
- And, what was farther worth notice, the Li- 
quid fo elevated, was alfo retaiii’d in thefe {mall 


“Tubes, tho’ theit lower Orifices were lifted © 


out of the Water. 
Upon the Re-admiffion of the Air, the 
Fluid ftood at the very fame elevation, in each 


of the Tubes, as it did before. What height 
foever it mounted to in Pacuo; it preferv'd 


the fame without the leaft fenfible Alteration, 
when the Air was permitted to have free accefs 


to it again. 


So that the matter of Fa@ obletvabte’ int 
this Experiment, is contained under thefe twa 


Heads : 


Firft, That ihe Fluid rofe in the fmall Tubes 
in the exhaufted Receiver. 


Secondly, “That the Admiff jon of the Air made 


ho change in the Height. 


From both which. buf robeilie®? it fol- 


lows directly (as Itake it) that the Air és 
not the Caufe vs the es ie Mies in Bagld | 


Tubes. 
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Tubes. For if it be, how thendoes the Lis 


quid. come to rife in, the exhaufied Recet 
ver? 

Tf it be faid, that the Pachdea is not «a oe 
fed one, and there is fome portion of Air left. 
inthe Receiver ; I enquire then, if that {mall 
portion of very much weaken’d Air left in the 
Receiver was fufficient to raife the Fluid to 
fuch a height, would.not.a new force of Air: 
jet in, have made an Alteration, and carried 
itto a greater height? If the Liquid rifes by 
means of that Air left in the Receiver, ‘tis 
certainly by virtue of its preflure on the 
Surface of the ftagnant Fluid, into which the 
Orifice of the fmall Tube is put : And there- 
_ fore when that Preffure is ftrengthend by the 
force of a new Quantity of Air admitted in, 
this more powerful Caufe fhould produce a 
greater Effect; and the Fluid fhould rife high- 
er: Which yet it does not, but keeps at the 
fame unvaried Height. | 

From whence, I think, I may without fecal 
ple, conclude, that the Air has nothing at all 
to doin this matter: For tis plain Fact, that 
the Abfence of it does not hinder, nor its Pre- 
fence help the Effect: And what neither helps 
nor hinders, no Philofophy in the World will 
allow to be a Caufe. | 

Befides, if to the Matter of fa@t afforded 
by this Experiment, we add a Confideration 
or two. more, it will render the Argument 
yet more fenfibly convincing. For mae 

wi 
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- will rife in fmall Tubes, ix the open Air (as 
we fee every day:) Again, they will keep 
the fame Height they have rifen to in Pleno, 
after the Air be drawn out, and they be left 
in Vacuo. 

Now, join thefe two Confiderations with 
the former, and I think it renders the Evidence 
as compleat as can be defird: For if Fluids 
will rife (in fmall Tubes) ix the open Air, and 
‘alfo in the empty Receiver ; and if they 
will keep their Height they rofe to in Pleno, 
‘tho’ you make a Vacuum; ° and keep their 
Height they rofe to in “Pacuo, tho’ you make 
a Plenum; then ’tis manifett, ‘that this Pheno- 
menon is “abfolutely indifferent, with refpect 
either to the Prefence and Action, or to the 
“Abfence and Non- Action of the Air ; and there- 
fore that the Air it felf cannot be the Caufe 

of it. 


I would farther add here an Obfervation or 
two that I have made, concerning the Proper- 
_ ties of thefe (mall T: ubes. 


 Firff, If a fmall Tube be bent into the 
Form of a Syphon, then obferve how high the 
Liquid would of it Self rife in the fhorter Leg 
of fuch a Syphon, if it were immersd in Wa- 
ter: For the Orifice of that fhorter Leg of fucb 
_aTube, muft always be at leaft as far below the 
. Surface of the Stagnant Fluid, as that Freight 
4 amounts to before it will run out at the longer Leg. 
, H 3 | Which 
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Which is a pretty remarkable difference be- | 


tween thefe {mall and the vulgar larger Sy- 


-phons. For in‘Thofe we are not limited to any 


certain and particular Depth,at which the Ori- | 


fice of the fhorter Leg muft be placd, be- 


fore the Water will rua out at the longer: 
But in Syphons made of very minute Tubes, — 


fuch as Liquids will fpontaneoufly elevate 
themfelves in, there is required a certain 
Depth at leaft, for the Immerfion of the Ori- 
fice of the fhorter Leg ; fince all Depths lefs 


than the Height of the fpontaneous Afcent, © 


- 


will caufe no Effufion of the Liquid out of the — 


Orifice of the longer Leg. 


And from hence ‘tis an obvious Corollary, — 


That in fmall Syphons, whofe Orifices are of 


different Diameters, thofe need to be plunged 


to the leaft Depth (for caufing the Water to 
run out at the other Leg) whofe Orifices are 
the largeft. ¥or in Tubes of the largeft’ Ori- 


fices, the Fluid afcends of it felf to the leaft — 


Height. 


Wherefore fince in order to the running of © 


_ the Liquor, the Depth of the Immerfion muft 


be (at leaft) equal to the Height of the 


{pontaneous Afcent ; it apparently follows, © 


that Syphons of a larger Orifice will run at 


a lefs Depth of the fhorter Legs Immerfion - 


below the Surface of the flagnant, Liquid, 
than thofe of a narrower Orifice will do. 


Secondly, 
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Secondly, By Trials made with. Tubes -of 
various Sizes and Proportions, I found this 
to be a conftant and perpetual Rule, viz. 
That fo much of the Liquor would always remain 
fufpended in them, when lifted up out of the 
ftaguant Fluid, as would be elevated above the 
Surface of it, while they were immers din it. 
From whence it follows, that fome Caufe 
_ (whatfoever it be) which concurrs to the 
elevating of the Fluid into the Tube, while 
it is immers’d, does contribute as powerfully 
_ to keep it at the fame Height, after the Tube 
is taken out of the ftagnant Liquid. 


An Acconnt of an Experiment, concerning 
_ the quantity of Air produced from a 


certain quantity of Gun-powder fired in 


Common Air. 


f Took a fine Glafs Tube, about 36 Inches — 


long, the Diameter of whofe’ Bore was 
near 2 of an Inch. The upper Orifice had a 


Ferrel, foder'd to a Screw cemented on it; to 


which was fcrew'd a Cock : The lower Orifice 


was quite naked and open, it being no way — 


ead 


needful to have any guard-fet on that part. — 


Near the upper part of this Tube, in the In- 


fide, was fix’d a piece of Cork, notch’d on its — 
edges, to give the greater fcope and liberty - 


to the Explofion. The Cork had a {mall Ca- 
wity in the middle of it, the better to hold 
Gun-powder, which was let down upon it 
thro’ a fmall Glafs Funnel, before the Cock 
was fcrewd on. And in this manner, was 
the lower Orifice of the Tube plunged under 


the Surface of the Water containd ina Vef-— 


fel. The Cock being then {crew’d on, and 
Open ; ‘twas an eafie matter, by fucking atit 


‘With ones Mouth to remove the Preflure of 


the inward Air: By which means the Pref- 


fure of the outward Air would raife the Water 
$8 if fo any determinate height. And the 
: : Tube 
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Tube being accurately sraduated by a Flie on 
its Outfide, one might meafure the Quantity 
of the Afcent with all the cafe and exactnefs 
imaginable. 

When the Water had got up ‘to the intended 
mark, the Cock wasturnd, which kept it fuf- 
pended there. And a Burning Glafs being ap- 
plied, the Rays, were drawn to a Focus upon 
the Gun-powder ; which fird it very quickly, 
and fore’d the Water down with a great vio- 
lence ; but it rofe again fuddenly afterwards ; 
however, it refted fo far below the mark it | 
ftood at before the Explofion, as was equal 
to the Quantity of feeming Air producd there- 
by. The Quantity of Gun-powder ufed in 
thisExperiment, was exactly one Grain. And | 
T found that the Quantity of ‘fpace the Water 
had deferted juft after the Explofion, was fuch 
as would contain nearly a cubical Inch of | 
‘Gun-powder, the weight of which’was equal 
to 222 Grains. So that 222 Grains of the. 
fame Powder, feem (as foonas fired) to pro- 
duce fomething, which poffeffes the fpace of 
fo many cubical Inches of Air. “Now whether 
the {pace deferted by the Water is poffe{s'd by a 
Body of the fame weight and denfity, or whiclr 
has the fame qualities with Common Air, dare 
Mot determine ; fince an Experiment J lately 
made (to try how much the Heat produc'd by 
the Explofion of the Gun-powder, might contri- 
bute to the largene(s of the {pace deferted by the. 
Water) feems to conclude otherwife. That 
Matter was thus : The 
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_ The whole fpace deferted by the Water, was 
divided (length ways) into 20 equal parts. 
Now an Hour after the firing of the Gun. 
powder, the Water had afcended about ;; of 
the whole fpace, which was 2 Inches, accu- 
rately fpeaking, or fuppofe it to be 2: Inches, 
At the diftance of two Hours after the firing, 
it had got up to near =; of the fame. And 
then I judg’d it might have been of an equal 
Temper with the external Air, (and confe- 
quently not have given way to the Liquid to 
have rifen any higher.) But continuing the 
Experiment {till farther, I found (to my great 
furprize) that two Hours after the laft Ob. 
fervation, the Water had mounted to about 
=, of the fpace. Next Morning (which was a- 
bout 18 Hours diftance) it had reach’d. near 
"38, or 3 the firft deferted {pace. And conti- 
nuing thus to rife, I found that at the end of 
12 days, the Water had afeended to fomething 
more than 33 And at 18 Days it had reach’d 

19 of the 20 parts at firft deferted by it. 
And at this flation it refted, shewepe there 
for 8 days, without alteration. | 


T would obferve one or two things here, 
before I make any Daguctions from this be 
periment. - 


Firff, That I al-along confiderd the T. empes 
rature of the Air, and found that it contriba- 
ted nothing at all to this odd Phanomenon. 

Secondly, iy 
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Secondly, That tho’ the Account_here given 
may feem to thwart fome Accounts formerly giver 
about the firing of Gun-powder in Vacuo; yet, 
confidering the waft difference of the Mediums 
in which the Experiments were made, they 
may be reconcil’d to oneanother. For when 
the Gun-powder was fired in fo thin a Medi- 
um asa near Approach toa Vacuum, ‘tis plain 
that the Air remaining inthe Receiver could 
fuffer no more by the Explofion, than in pro- 
portion to its Quantity ;: Which Quantity. be- 
ing fo very inconfiderable, the Effects could 
but anfwer accordingly. Befides, were thofe 
Experiments to be repeated again, fome Ocs 
currences, which at the firft Trials might 
pafs unheeded, would perhaps be taken no- 
tice of, which might render all more eafie 
and agreeable than now it feems to be. 


_ Corol. 1. °Zis plain, that the matter pro- 
duc'd by the Explofion, (whatever it were,). was 
of a {pringy contractile Nature, and but very lit- 
tle in quantity, in proportion to the {pace which 
at at firlt forced the Water out of. For it redu-: 
ced it felf at laft into the 20th part of the 
Space deferted by the Water; thatis, into the 
2oth part of a Space equal in content to a 
cubical Inch, or 222 Grains of Gun-powder, | 
So that it was in bulk equal to no more than 
about 11-Grains, which is nearly the 23d part 
of the aforefaid number. 
‘ ; Corol. 
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Corol. 2. The eit sate or Reftituéton of 
this [pringy matter was not Equable an Uniform, 
nor indeed, (as far as I could find,) according 
to any regular Law; but very difproportional 
with refpect to the Times. For the degrees of 
the Contraction would be as the Spaces (reci- 
procally) into which the Matter was reduc’d, 
by that Contraction ; and the Spaces 
into which the Matter was reduc’d, were 
exactly difcover'd by the Afcent of the 
Water. Now, at one Hour (after the firing of 
the Powder) the Water had afcended 2 of the 
Divifions ; at 2 Hours, 4; at 4 Hours, 5; at 
18 Hours, 10; at 270 Hours, 17; at 432 
Hours, 19 ; where it ftood without alteration 
for the Space of 8 Days: So that the encreafe 
of the Water's Afcent, and confequently the 
Reftitution of this contractile Matter, was 
very far from being equable and regular. At 
firft it anfwerd in proportion. tothe Times ; but 
afterwards varied enormoufly from that Law; 
as is apparent. For in the firft 4 Hours, it 
rofe 5 Divifions ; and at the End of 18 Hours, 
it hadrifen but 10: So that in the laft 14 Hours 
of the 18, it had gain’d no more {pace than 
it had the firtt 4 Hours ; which was 5 Divi- 
fions. And fo in the reft that follow, the dif 
ference was flill greater. 

N.B. Whether the Matter which was the 
Caufe of this Phenomenon, were real Com- 
mon Air or no, is what I will not venture-to 

deter- 
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Jetermine : "Tis fufficient for my purpofe to 
ave proposd the Matter of Fact, and to 
jave prov'dthat this Matterhad fuch and fuch 
Properties. To me it feems highly probable 
hat it fhould be an Hleterogeneous Compound of 
Gommon Air, of fome Aerial parts refiding in the 
Gun-powder, and of the Nitrous and Sulphureous 
Matter which are Ingredients in the fame. 
ror all thefe muft needs (1 fhould think) be 
iolently hurried and mix ‘d together, upon the 
Explofion ; and confequently, muft all joynt- 
y compofe one Heterogeneous Medium,which 
afterwards difplayd it felf by fuch Effe@sas 
[ have now mentioned, — | 

The Elaftick or Self-reftoring Property of this 
Matter, feems chiefly to be owing to the 4ir 
containd therein. And that the Springs of 
Air may be fo difordered by a violent impulfe, 
as to require Time to recover their natural State 
azain, Will be very clearly made out by the. 
following Experiment. | 


Ar 


C 110) 


An Experiment abou difturbing the “i 
| of the Air. 


| Took my C Sh bal ing Engine, arid put about 
half a Pint of Water into the bottom part 
of its Brafs Recervér. Then the upper part 
being ftrongly fcrewd on, I threw into it 
with the Syringe about 3 or 4 Atmofpheres of 
Air, as near as I could guefs: And in this 
- flate I fuffer'd ic to remain fomething moré 
than an Hour. Then tetting out as much of 
_ the Air (by taking off the Syringe) as would 
readily go away, I prefently fcrew’d on in its 
room a Box. of Leather Collars, thro’ which 
there pafsd a fimall Gla/s Zube, open at both 
ends, whofe lower Orifice was plunged under 
the Surface of the iricluded Water. After 
this, in a very little time, I found the Water 
_ had afcended near a Foot i inthe Tube; and 
it continued rifing, till it had reachd near 16 
Inches. : 
Upon a Repetition of this Experiment, I let 
the Air remain in that ftate of Compreffiori 
for about 18 Hours. And then (proceeding 
in all refpects as before) I found the included 
Water afcend gradually in the Tube ; and ob. 
ferv’ d That motion for the Ipace of 6 Hours : 
At 
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At which time the little Tube was acciden. 
tally broken, and fo farther Obfervations for 
that time prevented. But however from hence 
we may infer, ‘ 
 Corol. 1. That the Springs of Air may be fo 
difturbd by violent Impulfes, or ftrong Compref- 
fions; as to require confiderable time to recover 
their Natural Ione and Temper again. 


_ Corol. 2. And the Times which the Springs 
of Air will require for their compleat reftitution, 
will be greater r lefs, according as the Forces 
by which they are thus impelld or comprefs a, 
are greater or lefs ; or according as the Times 
during which they continue in that violent ftate, 
are greater or lefs.. That it fhould be fo, is 
perfectly confonant to the Nature and Proper- 
tiesof the Air; and that it is fo, the Circum: 
flances of the Experiment evince. For when 
the Air had lain comprefs’d for about 18 Hours, 
the Afcent of the Water was more flow and 
deliberate ; it creeping up gradually for thé 
Space of 6 Hours together. But when it had 
fuffer’d the Compreffion but for the Space of 
an Hour ; the Water advanced upwardsin the 
Tube fo faft, that in a very {mall time it Had 
mounted a whole Foot. And there's no rea- 
fon at all to doubt, but that longer Time, and 
more valid Compreffions, would produce ftill 
Greater and more confiderable Effects, as to 
the times ofthe Springs recovering Hens. 
: a ‘ And 
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And hence therefore, Were this Proportion 


once fettled and eftablifh'd by a fuficient Number 


4 


of Experiments; from the Air's foregoing Com. 
preffion, one might limit and foretell the Motions 
of the included Liquid ; and, vice versa, from 
the Motion of the Liquid, one might infer the 
Air's foregoing Compreffion. | | 


Corol. 3. Wherever therefore Cin any Bodies 


_whatfoever) the included Springs of Air fuffer 


any [uch Compreffions as thefe are, or any anfwe- 
rable to thefe; and there be any contiguous Fluid 
Matter for thefe Springs, as they reftore them- 
felves to-prefs upon; thefe fame Effects muft 
follow: That is, the Fluids, muft be put in mo~ 
tion, and advance according as the others prefs 
them; and if they were in. any fort of motion 
before, that Motion muft be alterd, and either 
accelerated or retarded, according as the Courfé 
and Direttion of the Fluid be either with or a- 
gainft that of the Aerial Springs, while they are 
in this Action of Self-reftitution. And perhaps 
feveral Phenomena, as well in Plants and Ani- 
mal Bodies, as in other Syftems of Matter in our 
Globe, may. owe their true Rife to fome fuch 


 Caufe as this. “Tis certainly a poffb/e Caufe, 


from the Laws of Szaticks; and perhaps, in. 
quifitive Perfons may find out fome Effe@s 
of it. | | 


An 
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An. Account of — an ‘Experiment, fhewing 

~ the Caufe of the Defcent of the 
Mercury in the PaROMeteEe 4 é 
Sohal 


WAS sbtervable in the late violent 

Storm of Wind, that the Mercury in. 
the Barometer did not only fubfide very 
confiderably ; but alfo that, upon extraordi- 
nary Gufts, there were fenfible and manifeft 
Vibrations of it in the Tube. 


Now, ‘to account both for the Deépref- 
fons and Vibrations of the Mercury in 
thefe and fuch like Cafes, I contrived the 
following 


Is Experiment. 


1 \ 
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okt xperiment, 


“Aving wie a Receiver A, which held 
A about 16 Quarts, I compre(s'd i in’ it-a- 
bout three or four times its natural 
Plate Vi 3+ Content of ‘Air, by the kelp of the 
Syringe Bi: Which Inftrument is 
for that purpofe fcréw'd on at.cce. 
Thisidone, and the S¥op-cock D, fitted to 
this Receiver, being turnd; the Syringe was 
taken off, and a Brafs Pipe about half an’ Inch 
‘Diameter, ja phtaales by EBs tcrew'd on in 
its room. 
This Pipe i is iniferted into a viel fitted Bra 
Socket, which is fixed in a {quare Piece of Wood 
eF, and that dire@tly againft a Zube, GG, 
which enters the fame Piece of Wood, and 
is placed parallel to the Horizon. Now, out 
of the fame Piece of Wood there rifes a 
naked Barometer, H H, the Ciftern of which ' 
lies open to the Paflage leading from the — 
forefaid Pipe E, to the Horizontal Tube G. 
Befides this, out of that fame Piece F, there 
proceeds another Horizontal Pipe II, which 
runs to another fquare Piece of Wood KK, 
‘Placed at the diftance of three Foot from. the | 
former. 
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And | 
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And this fecond Piece K, has likewife a Ba- 
rometer arifing out of it, LL;. the Ciftern of 
which is alfo open to the Horizontal Tube 1, 
and’ by that means maintains a Communicati« 
on with the : open Ciftern of the other Barome- 
ter. 
All the Parts of the Wrchiie béing thus 
difpos'd, the Srop-cock was turnd; and the 
coodens'd Air ruth ‘'d out of the Receiver with 
a great Force, thro’ the Pipe E, which dif- 
charg d 1 it into the Horizontal Tube G. : 
The Refult of which was,that this rapid Curs 
rent of dir fo leffen'd the Preffare of the Atmof- 
phere. upon the ftagnant Mercury in the Cifterus 
of the, refpective Barometers, that the Mercury 
was made thereby to defcend at leaft two Inches. 
Nay, that Barometer LL, which was three 
Foot diftant from the Aerial Stream, was eé- 
gually affetted as the nearer one HH; the’Mer. 
cury fubfiding nearly to a juft Parallelifn in 
both. | 
And ’tis farther obfervable, that as the Force 
of the Current of Air diminifh'd, fo the Weight 
of the Atmofphere recover d its Strength again, 
_and fore'd the Mercury inthe Barometers to a 
gradual Afcent. Hence, 


_ Corol. 1. We have a pag and natural Ac- 
count of the Defcent and Vibrations of the Mers 
Cary, iu violent Storms and Hurricanes. For the 
“mighty Force of thofe Gufts of Wind,will wea- 


ken the Preflure-of the Incumbent Atmofphe- 
Ts rick 


é 
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rick Columns ; from whence a Defcent of 

the Mercury muft neceffarily follow. And 

the interrupted uneven Action of thofe Blajts, 
‘or the quick and fudden Returns of them, are 
capable of producing and continuing the Vi- 

bratory Motions (2. e. the quick Afcents and 

Defcents) of the fame. 


, Corol. 2. Not only the different Forces, but 
‘alfo the different Dire@tions of Winds, are capa- 
ble of producing a Difference in the fubfi ding of 
the Mercury. 

That Winds of different Strengths fhould 
produce proportional Effects, in breaking the 
Preffure of the Atmofpherick Columns ; is. 
as reafonable, as that a greater Power fhould 
fuftain a greater Pondus, or take off more of 
the Preflure of the fame Pondus, than a lefs 
can do. And ‘tis no lefs evident, that the 
different Directions of the Aerial Currents, 
muft be attended with different Effects too ; 
thofe whofe Courfe is from the /ower, towards 
the higher Regions of the Atmofphere, ha- 
ving both fhorter and jimer Columns of Airto 
encounter the Force of, than thofe whofe 
- Courfe ‘is from the higher, to the’ lower, 
where the Columns have both more Length 
and Denfity too. 

I {peak this with relped: to the real Diffe- i 
rence of the Effeét in it felf, and notas to the - 
outward Senfiblenefs of itto us ; for Changes — 

may happen, when we can’t or don’t obferve 
; them. 
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them. But all other Circumftances being a. 
like, this Circumftance of different Direction 
muft, I doubt not, produce a real Variety. 
And if all-other Circumftances are not alike, 
then the Proportions of the Effects will be had 
from the Compofition of the Proportions (ei- 
ther direct, reciprocal, or both together) of the 
Caufes which make thofe different Circum- 
{tances. 


Corol. 3.. Strong Winds may affect the A- 
_nimal Oeconomy, upon this very Account, of their 
altering the Preffure of the Atmofphere. 
- Let us imagine a number of Pipes or Canals, 
of an elaffick flexible nature, replete with 
fome Fluid; the Preflure of the incumbent 
Atmofphere, is’ in this Cafe to be confider'd 
as a Pondus, acting again{t the Force of thefe 
Elaftick Canals, with that of their contain’d 
Fluid. And according to Mechanick Laws, 
thefediftractile Tubes will be fo far comprefsd 
by that incumbent Weight till a ju(t Equilibri- 
um is produc’d between the two Antagonift 
Forces ; and then they will preferve them- 
felves on both fides in that State, till fome 
farther alteration fhall happen, to leffen the 
Momentum either of one or the other. If 
therefore the Preffure of the incumbent Co. 
‘lumns of Air be inany meafure broken or ta- 
ken off; the Canals will reftore themfelves fo 
far forth by their Elafticity, till the Momentum 
of their Retinency becomes equal ta that of 
J 3 the 
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fhe diminifi’d Preflure. . From whence +tis — 
manifeft, (fuppofing the contain’d Fluid to be” 


in Motion): that the Rate of the Progrefs of 
that Fluid, muft needs undergo an alteration, 
in proportion to that of the Change made in 


the external Preffure. For the ftronger Pref- © 


fure will ftraiten the Canals, and confequent~_ 


ly encreafe the Velocity of the Fluid: As, on 
the other Hand, the more feeble Preffure 
will give way to ‘the Canals endeavouring 
to enlarge themfelves;. and by that means 


will contribute to the more flow and deliberate — 


i 


Motion of the Fluid. The Application of all - 
which to the Bodies of Animals is very obvi- ; 


ous.and eafie: For they. are nothing more 
than fo many Complications, of branching 


Canals, and tender flexible Membranes, eafily 


yielding to an external Preflure or Pulfion,and 
capable of reftoring themfelves by their innate 


Spring. ‘The great Weight of the: Atmoiphere. 


is always prefling down upon thefe Machines ; — 


and ‘tis the Spring and Retinency of their 


parts, which is the counter. balance to it, and © 
preferves them from receiving injuries by it; % 


The Veflels confequently, which ferve for the 


Diftribution of the Animal Fluids, being. dif- 
ferently ftraiten’d and. comprefs’d by the va- 


rious Weights of the incumbent Atmofphere ; 


the Liquids are affefed with new and diffe. f 


- rent Degrees of Velocity, And therefore, 
when any extraordinary Changes happen in 


ae Weighs and Preflure of the Atmofphere, 


there 
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there mutt be (c@reris paribus) as confiderable 
Changes in the Motions of the Fluids. But vio- 
lent Gufts of Wind, Hurricanes, and the like, 
willnecefflarily produce very great differences 
in the Weight ofthe incumbent Atmofphere: 

And therefore, I fay, very confiderable Altera. 
_ tions may be made in the Motions of the Liquids 
_ in Animal Bodies, by fuch Caufes as thefe. 

From whence it follows, that whatever 
Changes are poffible tobe produc’d in A- 
nimal Bodies, by the mere Alteration of the 
_ Velocity of the Liquids; are, in fome mea- 

fure at leaft,. producible by very {trong and 

violent Winds: And thefe ‘Changes i in t the A- 
‘nimal Oeconomy (viz. that depend upon the 
alter’d Velocities of Fluids) are nota few, 

Corol. 4. The Weight of the Atmofphere 
being diminifh’d in, one place, it is alfo as 
much diminifh’d at the fame time in another 
Place, which holds a Communication with He 
_ former.’ 

This is plainly vifible in the Experiment it 
felf. For the Force of the Air in the Ciftern 
in the Inclofure F, being broken by the vio- 
Tent Eruption out of the Pipe E.; that .alfo of 
the Ciftern in the Inclofure K, which commu- 
-nicated with the former, was 7B far diminith'd 
too, that the Mercury (whofe Height depend- 
ed upon it) fubfided in that Barometer juft (or 
near) as much as inthe other. And the like 
Effeéts muft be produced otherwhere, when 
the Circumftances anfwer to thefe here. 
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An Account of fome Experiments made on 
the Phofphorus i# Vacuo. | 


ap " 


Experiment I. a 


, Aving provided a dark Room, I drew 
fome Lines with the Phofphorus on a — 


Piece of Blue Paper: This immediately be- 


came luminous in the open Air, and appear- * 
ed with a Wave-like Undulating Motion. 


But being placed in a Receiver, after fome 


_ few Exfuctions, the Undulation ceafed; but — 
the Light feem’d confiderably augmented. 
The Receiver being farther exhaufted, it grew 

ftill brighter, and continued with that Increafe — 


of Lyuftre, till an Admiffion of Air, whichdid 


fenfibly diminifh it. This Decay of the Light — 


was alfo gradual, anfwering to the gradual 
Admiffion of the Air: Tho’ upon the Repeti- 


tion of the Experiment, fome Perfons prefent. 
believ'd the Light not altogether fo brisk and — 


yivid as at firft. 


Expe- 


| 


| 


ay 
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Experiment I, 


Took two or three {mall Pieces of Phofpho- 
A rus ; which being put into a Glafs Dith, I 
mix’d with it a {mall Quantity of Oz/ of Vitré- 
ol, Oil of Tartar per Deliquium, and Odi of 
Cloves. This. Mixture fird the Phofphorus in 
the open Air; but it was extinguifh’d again 
_by the Addition of a little common Water. 
_ This Preparation being included in a Re-. 
ceiver, very little Light appeard. But the — 
Air being exhaufted, it became very apparent, 
with a brisk and vigorous Emiffion of Steams. 
‘The Ingredients of this Compofition in the 
Dith, feem’d at the fame time to refemble a © 
boiling Flame, and exhibited a copious Light; | 
fo that feveral Objects that were near, became 
very diftingufhaible. And this lucid Appear- 
ance continud till the Air was admitted : But 
upon that, all becamegpaque and dark. Nei- 
ther would fhaking the Engine (by which 
means the Mixture it felt underwentan Agita- 
tion) produce any fenfible Recovery ot the 
Light. | : 


Experi 


( 122 ) 


Experiment I. 


¥ Aving put .a {mall Gasarity of the fore. 
‘mention’d Compofition into a Bottle 
with a narrow Neck, J included it in a Recei- 
“ver; and it yielded then but’ very little Light, 
Bur upon the. Exhauftion of the Air, it began 
to be luminous ; and the Light improv’d in 
proportion to the encreafing Rarefaction of the 
Air, iffuing out of the Bottle i ina Py ramidical 
Form. 

At laft (tho’ che Reveiral was well esha. 
fied) the Steams then emitted, did fairly a- 
fcend in that very rare and thin "Meditim,: and 
reach’d the upper Parts of the Receiver (which | 
was not a tall one) but defcended down again 
by the Sides of it. Upon the Re-admiffion of 
the Air, the Light perfectly vanifh’d; and ic 
would have been in vain, as [ have often try'd, 
to have expected the Recovery of itin the os 
Air. ? 

Thefe three Experiments do all exaally a- 
gree, in confirming this Conclufion, viz. That 
the Phofphorus- Light is ‘obi ‘d by the Rare- 
faction of the Air. 

Common Air is therefore fome way or 
other an Impediment to the Action of thofe 
Steamson which the Light-giving Quality 
depends. 


* 
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depends It remains therefore tobe enquir'd, 
By virtue of what Property of the Air itis, 
that the Action of the buminous Steams is 
thus impeded >,. 

. And I think it highly ida Grable to con: 
clude, That rhe Preffure of the Atmofphere és 
that Impediment upon the Luminous Matter in 
this cafe. For the Air, as a Pordus incumbent 
onthe Body which contains the Luminous 
‘Matter, urging the Surface om all. fides; and 
-rendring it contequently. more. clofe and com- — 
pact; the lucid Steams, whofe Efforts and 
Endeavours to. expand themfelves, cannot 
balance this over-ruling Preflure, are. by that 
means kept in, and cannot be difcharg d. 

Yet I donot fee, that we can argue here 
from the Denfiry ‘and Gravity of the Air, 
confider'd as a Medium. For if the Laninouk 
Matter were {pecifically heavier than common 
Air, it would much more be heavier: than 
rarefied Air in an Approach to a Vacuum; 
and confequently the Steams .could not. rife, 
nor the Light appear, (much lefs improve) 
in the Exhaufled Receiver, as we fee it 
does. | : [ 
_ Again: If any thing depended on the Lu- 
-minous Matter's being {pecifically dighrer than 
Common Air, yet in the feveral Degrees of 
Rarefaction approaching towards a Vacuity, 
there would be Mediums preduc’d, approach- 
‘ing ftill nearer and nearer to the {pecifick 
Gravity of the. Luminous Matter. And 
| -confequently, 
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_ eonfequently, as the Receiver is more and more 
exhaufted, fo the Fumes fhould be difcharg’d 
in lefs Plenty, and afcend with lefs Veloci- 
ty. Whereas on the contrary, they rife 
more copioufly ; and, the Light being 
more bright and vivid too, ‘tis plainthat they 
expand themfelves, not with lefs, but greater 
Force. And therefore I think the Gravity of 
the Air, as a Medium, has very little, if any 
thing at all, to do in this Affair. But the 
Preffure or Gravity of the Air, as a Pondus, 
I believe, will account for it; and, as far as I 
can fee, is the only Property that willdo fo. _ 
I would remark here farther, particularly 
with regard to the Third Experiment, thatthe 
Phofphorus Steams were apparently fpecifically 
heavier than the Medium produc’d in the 
Receiver by the laft Exfu@tion. For they did 
defcend in that Medium. on 
And from hence I may fecurely infer, that 
they did not afcend in that Medium by .Ay- 
_ droftatical Laws, but by the mere Impetus of | 
theirown Vibratory Expanfive Motion, orthe 
- Force with which they were emitted from the 
Body which contain’d them, upon the removal 
of the Preflure which was before an Impedi- 
ment to.their Difcharge. For, that Impetus 
being {pent, or overpower’d by their Gravity, 
they neceflarily defcended again by virtue of 
that Law, which obtains in all Portions of 
Matter of all forts whatever. j 
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An Account of fome Experiments made a- 
bout the Propagation of Sounds in Con- 
dens’d and in Rarefy’d Air. 


: : : -@ 
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EXPERIMENT I 


i Concerning the Propagation of Sound in Con: 
densd Air. 


Bell being included in a Brafs Recei- 
i \ ver, was placed at one End of aRoom 
about fifty Yards in Length: Atthe other End. 
of which fome Perfons ftood to obferve the 
Sound. 

Before any Air at all was injected, the Bell, 
by fhaking the Receiver, might be heard at 
that Diftance, though not without diligent at- 
tending to it. 

When one Atmofphere was inje@ed (f 7 
may take the liberty to ufe that Exprefton) 
the Bell being fhaken, as before, the Sound 
was obferv'd to be very fenfbly augmented. 
When two Atmofpheres were injected , 
there was manifeftly a much more conft derable 
Brneonnent of the Sound. 
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But upon the Intrufion of the third, fourth - 
and fifth Atmofpheres, the Sound feemd not 
to be augmented in sada io ad it was 
at the firft and fecond. | 

However; it) was abiee'd shite at shia 
fifth and laft. Inje@ion, the. ‘Sound was very 
near as loud and fenfible at the fifty Yards | 
diftance, as it was when the Bell was ftruck 
in the open Air, without being inclos’ di in the 
Receiver at all. 7 

Now, the Reafons of the Sotnd’s not pro- 
portionably increafing in fo much greater 
Condenfations, 1 believe, may bethefe: °° 


Firft, Zhe Deficiencies of the injected pier 
ties of Air. For the Valve, which fhould have 
hinder’d the Return of the injected’ Air, might 
not perform its. Office fo exactly, or hold fo 
tight as it fhould have done; and by that 
means fome. Portions of Air. “might efcape, 
and confequently, the Quantities injected not 
be fo great as was fuppos’d :. From whence it~ 
would be no great Wonder, that there fhould © 
be a Failure in the Proportion. of the Increafe 
and Propagation of the Sound... 


"Secondly, Tho’ twenty five Goinpretti ons of © 
the Syphon are equal to the Natural Con-— 
tent of the Receiver; yet when the Air be: 
comes pretty ftrongly condens’d (as ’tis by © 
the Intrufion of four or five Abesotphele : 
the remaining Air at every flroke, which 

~ wil 
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will lie between the Bottom of the Emébolus 
and the Valve, though it be but little, yet is 
of the fame Denfity at that time, as the Air 
in the Receiver : Which therefore, upon draw- 
ing up the Eméolus, will extend it felf to 
fuch a Space of the Cylinder, a as it can fill 
up by expanding) it felf into the State of 
Common: Air; and is fo much as this comes 
to, of what fhould be injected at every 
flroke: Twenty five of which ftrokes, as I 
faid-before, are equal to the Natural Content 
of the Receiver. 

_» And ‘hence the. Heaekenuics of the real . 
Quantities, which fhould be ‘inje@ed by a 
certain Number of Strokes, may be very 
confiderable; and to compute them, would be 

a Bufinefs of as much Difficulty. Bh 
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Experiment II. 


\ HE fame Trial was made abroad inthe 
- open Fields, and with the fame Suc- 
cefs as the former. 

Upon fhaking the Bell before any Air was 
injected, the Sound was but juft audible at 
Thirty Yards diftance. 

When one Atmofphere was injected, it was 
heard as diftinctly at Sixty Yards diftance, as_ 
before at Thirty. . 

Upon a Second Injection, the Bell might be 
heard at Ninety Yards diftance. But after 
that, tho’ near a Hundred Strokes of the 
Forcer were repeated, yet it could hardly be 
heard Twenty Yards further; which 1 attri-. 
bute in great meafure to the Reafons before- 
mention d. 

The time when this Experiment was made: 
was early, about Fivein the Morning, in the 
Month of fune; the Weather very Mi/fy, and 
little or no Wind ftirring. And the Silence 
requifite for the nice making fuch an Experi-_ 
ment, was by degrees interrupted by the 
Sounds of the Five a-clock Bells, and other 
Noifes from the City: All which, in fome 
micafure, contributed to the Unfuccefstulnefs 
of the latter part of the Experiment. 

| But 
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But this I hope fomie time of other td pro. 
fecute farther ; not defpairing in the meat 

time, of conitriving fuch a Gage, .aswill thew’ 

_the certain Quantities injected, without ary 
Danger or Hazara { inthe Attempt. 


_ Experiment Tl. 


; Concerning the Propagation of Sound te 
Rarefied Air, 


Aving iticluded a Bed ih a Receiver, 
_ which was fhaken to make it ftrike, it 
was very obfervable that the Interpofition ‘of 
the Glafs betwixt the ar ard the Be, was — 
a great Impediment to the Propagation of 
‘the Sound tho’ it might be heard at a good: 
diftance from it. But the Air being graduale 
ly exhaufted, and feverai {tops made, to fhake 
the Bell at the feveral different degrees of 
Rarefaction ; I found that the Sound was res _ 
markably diminifh’d at each of thofe ftops. 
At laft, when the Receiver was very well ex- 
haufted, the Sound was fo little, that the beft 
Ears could but jut diftinguith it : Ic being like 
a {mall fhrill Note,heard at a mighty diftance: 
Asthe Air was sradually admitted into the 
| ose again, fothe Sound gradually en- 
K creas'd 


oh 
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creas'd ; this Augmentation in the more denfe 


And when the Receiver was again replete 
with Air, the Sound feem’d fomething »more 
clear and diftinguifhible, than it did when the 
Bell was firft included, before any of the Air 
had been drawn out. : ; 


The Obfervation therefore to be deduc’d ; 
from thefe Experiments, is this, viz. That 


Sounds are augmented in Condensrd, and dimi- 


nifo'd in Rarefied Air: Or, that That Undu. 


lating Motion in which Sound confifts, is 


propagated with more Facility and Advantage © 
in Condens'd than in Common ; and in Common, — 


than in Rarefied Air. 


And from hence we may infer, 


: Corol. 1. That the Diffances at which the 


Medium, anfwering by proportional degrees — 
to the Diminution in the more Rarefied one. 


equally Strong Percuffions of the fame foncrous 


Body fhall be equally audible to the fame Ear, in 
Condens 'd, Common, and Rarefted Air, (or, which 


as the fame thing, in Airs of different degrees of 


~ 


Denfity,) mujft be taken in fome proportion tothe 


Denfities of thofe feverat Mediums, thro’ which 
the Sound zs thus propagated. And that therefore, 
were that proportion eftablifh d byfuficient Expe- 


riments ; from the Denfities given. the Diftances 


might be inferrd; or from the Diftances given, 
we might conclude the Denfities requifite to make @ 
‘Sound of a given Degree, to be equally audible at 


thofe 
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thofe given Diftances. And therefore, were 
we to {peak of the utmoft Limits of Diftance, 
at which any given Sound is audible at all; 
‘tis plain that thefe Limits muft be deter- 
_min’d by the fame Law of Proportion con- 
cerning the Denfities of the Mediums. | Be- 
caufe the utmoft Limits at which any given Sound 
ts audible at all, inany given Mediums, are like- 
wife the Diftances, at which that fame Sound is 
equally audible in thofe Mediums. For when a 
Sound is but juft audible in any Mediums, 
“tis then eguadly audiblein thofe Mediums. 


~ Corol. 2.. The Bilkwhas dt whichthe- dif. 
ferent or unequally. {trong Percufions of the fame 
| Sonorous Body {ball be equally audible to the (ame 
Ear, in Mediums of different Denfities, muft be 
taken, in fome Proportion, compounded of the 
Strengths of the Percuffions, and the Denfities of 
_ theeMediums. And univerfally,to have Sounds 
(ca@teris paribus) audible or diftinguifhible in 
_any given Ratio, will require fome Compofi- 
tion of the Proportions of Diftances, Denfities, 
and Forces of Percuffon. 


» Corol.'3. Speaking fridly, Sounds \akentad 
at all pain Aig audible to us bere upon the 
Surface of the Earth. 1 mean, the like »Per- 
-cuffions of the fame Sounding Bodies, are not 
at all times to be heard with the fame facility, 
at the fame diftances. The Reafon of which 
is peecionely” manifeft, fince the State of the 

KY. Atmof- 


Cie) 


Atmofphere bere about us, undergoes fuck fre 
quent Vicifitudes; (and thofe fometimes very | 
confiderable ones tones as to yRanefactson and 
Condenfation. ., 


Corol. 4. Sounds diminifh or become lefs 
audibie, as we afcend upwards from the Surface 
of the Earth : And therefore in the upper Regi- 
ons of the Atmofphere; efpecially in thofe where 
the Planets revolve, fonorous Bodies muft be at. 
a diftance almoft infinitely near, (that is, in cone 
tat with the Organ it felf;) or the Force with — 
which they are ftruck, almolt infinitely great; 
for Sounds tobe equally audible, with what they 
are here upon the Surface of the Earth. The 
Reafon of which is plain, from the prodigious 
Rarefaction of the Medium in thofe Regions. — 

A Globe of fuch Air as we have here at the 
_ Surtace , if plac’d at the height of a. Semi- 
diameter of the Earth, would expand it elf 
at fuch a rate, as to fill all the Planetary Orbs 
as far as that of Saturn;‘nay, and a much 
greater Space than that. And that Medium, 
in which the Planets perform their Revoluti- 
ons, is fo fine and rare, as that its Refiftance . 
Ags wholly imperceptible, though they have 
gone: their Rounds in it for fo many Ages. 
To what a degree of Rarefaction then does 
the Medium arife in thofe fublime Regions? 
And what perception fhould we have there of 
fuch Sounds, as are here propagated to our Or- 
Be we a great deal ofkafe andForce? For;the 
ftrokes | 
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ftrokes of the founding Body being equally. 


forcible, the diftance of the Organ muft be 
lefs, in a rarer Medium, in fome proportion 
to that rarity ; thatthe Sound may be equal. 
ly audible as ina Denfer: And the Diftances 


being the fame, the Strength of the Percuffi- 


ons muft be proportiond to the Rarety of the 


‘Medium, in order to produce the fame Effect : 


_ And confequently, when the Rarefaction of 


the Medium is (as it 1s in thofe Regions,) fo 


_ vaftly tranfcendent to what tis here on the 


Surface of the Earth; an Organ fo made as 


‘ours is, muft either approach almoft infinitely 


nearer; or the Sonorous Body mutt be ftruck 
with a Force almoft infinitely greater ; that a 


Sound may imprefs the Organ there, equally 


with what it does here. The crackling of 
Thorns in a Fire, would fhake our Ear witha 


_ vaftly-more confiderable Force here, than the 
_ Jargeft Canon, or the moft dreadful Claps of 


| : 


Thunder, would do there; were either of 
them difcharg’d at a much lefs diftance from 
the Hearer than what we are now fpeaking 
of. Sil 
The Muftck of the Spheres therefore is an 


Entertainment, which we ought to defpair of 


ever hearing: And That Confort, be itas Ce. 


~ leftial as it will, yet wants a fit Medium (if 


that were all that is wanting,) to convey it to 
us. The old Philofophers were much in the 
right, in faying, thofe fine Sounds were never 
to be heard ; and as much in the wrong, in 

K 3  taying 
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laying down that for the Caufe, that the Noife 


was too {trong and. overwhelming to the Or- | 
gan, for us to have any Perception of it. 


Corol. 5. Zhe Dimiuution of Sounds in A- 
feents or Elevations above the Surface of the 
Earth, will be in fome Proportion to the De- — 
Scents of the Mercury in the Barometer at thofe 
Elevations. 


For were the Diminution of Sounds ex- 


actly ina jimple or direct proportion to the 
Rarefaction or Expanfion of the Medium, at — 
any Heights in the Atmofphere; that Dimi- 
nution would be exactly in a reciprocal Pro- © 
portion to the Heights cf the Mercury in the 
Barometer at thafe Elevations; becaufe the 
Expanfions of the Air are found to be recipro- 
cally as the Heights of the Mercury. And 
therefore if the Diminution of Sounds be in 
fome complicate direct proportion of the Ex- 
panfions of the Medium, it will be alfo in 
fome complicate reciprocal Proportion of the — 
Heights of the Mercury in the Barometer. 
And confequently, the Barometer might be 
made ufe of, to difcover and détermine the 
Diminution of Sounds in any Region of the 
Atmofphere; provided it were well determi- 
ned by Experiments beforehand, in what pro- 
portion Sounds diminifh according. to the Ra- 
refaction. 


~ 


An 
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An Account of anv Experiment concerning 
the Refilition or Rebounding of Bodies 
in Various Mediums. 


Provided a tall Gla/s Receiver, in the upper 
| Part of which I had a Contrivance for 
the Lodgment of Four Marbles ({uch as are 
generally fold at the Shops) and from whence. 
‘ Icould let them drop down on a Plane at 
pleafure. 

The Diftance from the Plane to the Place 
where the Marbles were lodgd (and confe- 
quently the Space of their Defcent) was a- 
bout-13 Inches an half, And as to the 
_ Bulk of them, two of thefe Marbles weigh’d 
~ $9 Grains ; and the other two, 63 Grains. 
The Plane on which they were to fall, was 
around flat Piece of folid Glafs, about one 
Inch thick, and three Inches and an half 
- over; the upper Surface of which was very 
well ‘ground and polifhd. It was fixd in a 
_ Tin Frame, contriv'd on purpofe to keep its 
lower Surface from being contiguous to the 
Plate or Leather on which the Receiver was 
- plac’d: The reafon of which Contrivance was 
tO prevent an Inconvenience which would 
—otherwife arife ; as fhall be fhewn by and by. 
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Ail things being thus provided, the Mar- 
bles were dropped in Common Air ; that is, in 
the Air included in the Receiver. | 

‘After this, the Air was exhaufted, and shey 
were dropt in Vacuo. And then an Atmof- 
phere of Air was injected, befides the natural 
‘Content of the Receiver; and they were let 
fall in that Condenfed Air. 1 fay, one <Atmof- 
phere ; for I did not dare to venture more, left 
the breaking oi the Receiver (which would — 
be a hazardous thing) fhould have been the : 
Confequence of it. | 

Now, I found, that the Refilition of the 4 
Marbles dropt in Vacuo, was fomething more - 
than that of thofe in Common Air: And thofe 
let fall in Common Air, had fome Advantage in 
their Rebound, above thofe let: fall in Air 
Condens'd. The Rebound in Vacuo was about 
cen Inches and an half (whith was more than 
three Fourths of their Defcent. ) In Condensd 
Air it was about ten Inches. 

Accordingly, in Common Air, we muft 
count the Refilition to be a Mean between the 
othertwo: For ‘tis extreamly difficult to de- 
termine to a Nicety in a Motion fo fudden, 
and of fo fhort a Duration, But this, how. 
ever, is certain, that there was a fenfible dif- 
ference between the Rebound of thofe dropt 
in Vacuo, and thofe in Condens'd Air. As for 
the difference of the Weight of thefe Bodies, 1 
could not find that That made any difcernible 
Alteration i in their Reflection. | 

i 
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I would give one Caution here, which may 
ferve al prevent thofe, whofe Curiofity may 
Jead them to make Experiments, from falling 
into an Errour, which I my ‘ielf very narrowly 
efcap'd. © a, wii ? : 


The Glafs, as I faid before, was fixed in a 
Tin Frame, on purpofe to keep the lower Surface 
of it from being contiguous to the Plate or Lea- 
ther, on which the Recerver was placd For 
‘when J firft try’d thefe Experiments, I ufed a 
_ Stone Plane, laid carelefly apon the Leather, 
which coverd the Plate on which the Recei- 
ver flood: And accordingly, the Air being 
exbaufted, the Marbles would not rebound {fo 
high by an Inch, as when the Experiment came 
to be made on the fame Plane in Common Air. 
The reafon of which was plainly this : That 
the Air being exhaufted, the Leather confe- 
quently fwell’d, and by that fwelling rais’d the 
Plane which lay on it; and fo caufing it to lie 
more foft and hollow than when ‘twas only in 
Common Air, by this means the Refilition 
became lefs in Vacuo, than in Common Air; 
and the Event of the Experiment prov d quite 
contrary both to what it ought to have been, 
to what was expected, andto what after came 
to pafs. For having fix’d the Apparatus, as 
«before mention’d, all things fucceeded then, 
both according to Expectation, and to Philo- 
— fophical Theory. ey 


= 


Corol. | 
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Corol. 1. Je any exatt Computations therefore 
of the Reftlitions of Bodies, Account muft be 
taken of the State of the Ambient Medium : 
For the Rebounds of the fame Body will not 
be the fame, in all the various Conditions of 
that, as to Rarity and Denfity. 


Corol. 2. _ Flerés a manifest Proof of the 
Airs Refiftance. | ! | 


I know, there are many Proofs befides ; 
but, I fay, this Experiment alfo furnifhes 
one. For the difference in the Rebounds is- 
no otherwife poffible to be accounted for, fince 
the Experiment may be rely d’ on as made toa 
fufficient degree of oe , 
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Some farther Experiments concerning the 
Electricity and Light, producd from 
various Bodies by Attrition. — 


EXPERIMENT (I. 


Being a farther Improvement of one made 
ee before, to the fame purpofe. ‘ 


'T has been fhewn in. one of the foregoing © 
Experiments, how Bodies included in a 
Glafs, might be affected with a very fenfible 
Motion, by the bare Approach of one’s Fin- 
ger near the Outfide. I have here fomething 
to addto the Account of that Sarprizing Phe- 
nomenon, which will render it more wonderful 
till: And the Appearance in this Trial was fo 
much the more Confpicuous, by how much 
the Apparatus made-ufe of was better contriv’d 
and adapted than in the former. 


I obfervd then, © : 

That when the Motion anda. Attrition of the 
Glafs had been continued about 
two or three Minutes, and then 

ceasd ; the Threads feem d to hang 


Plate VII. 
Fig. 6. 


in 
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in great diforder, and without any degree of 
Erection at-all for fome {mall time. They 
continued in this pofture (as near as I could 
-count) for. about three or four Seconds, and 
then they were extend ed every way towards the 
Circumference of the Glafs ; and that with fuch 
a ftrength, that the Motion of the Glafs alone 
would not very much affe@& ‘em. But the 
ftrangeft thing of all was to fee, that a Mofi- 
on might be imprefsd upon them by the Ape 
proach of one's Finger, Hand, or any other 
‘Body, at more than three Inches diftauce from 
the outward Surface of the Glafs,tho the Threads 
themfelves did not touch the inward one. : 


ree: 


I obferv’d further,, 


That every time the Motion of the Wheel and 
the Attrition of the Glafs were repeated, the 
Threads might be mov d by the Approach of one's 

| Finger on the Outfide, at a fill greater di-— 
Nie Nees | i 
Nay, I have found fince, that by blowing 
with ones Mouth only towards the Glafs, at three 
or four Foot diftance, the Threads would havea 
very confiderable Motion given em. — 
_ And whenT have fuddenly fpread my Hands 
upon the upper and lower parts of the Globe, _ 
there has been a violent Agitation of the Threads 
within, which has alfo lafted for fome time. 


From 


= 
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, From thee Obfervations we may gather, . : 


Firff, That the Caufe of the Ereétion of 
the Threads (whatever it be,) tho’ certainly 
excited by the Motion and Attrition of the 
Glafs, yet does not neceffarily work its Effect 
immediately, upon that. Motion and Attriti- 
on. 

For we fee the Threads were quite loofe and 


motionlefs forthree or four Seconds of time; 


and then they were extended, like fo many 


'Radii, towards the Circumierence of the 


Glafs. 
Tis worth enquiry here, Whether the 


‘Space of time between the Ceffation, of the. 


Motion, and the Beginning of the Erettion of 
the Threads, will be the fame in af Seafons, and 
in’ al Conditions of the Ambient Air. As al. 
fo, Whether the longer or fhorter continuance of 


the Motion and Attrition of the Glafs, before 


they ceafe; does contribute any thing to the length- 
ning or flortning this Time of the unactive flate 
of the Threads, before they begin to be eretied, — 


_ Secondly, *Tis manifeht, there’s a Communi« 
cation between the Medium without, and That 
within the Glafs.- 

- This follows from the Motions and Trem- 
blings of the Threads, upon the Approach of 


other Bodies pofited on the Outfide. . 


F birdy; 
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Thirdly, Not only a Communication, but a 
Continuity, of the Matter which occafions the 
Motion of the Threads. The Progrefs of < 
feems to be in a ftreight and direct track ; 
which the Matter is pufhd by the rtf 
Courfe, from the Approach ’d Body to the Threads 
that are fhaken by it. And if the Threads 


are mov’d by influence of any Matter emitted. 


from the Glafs, it appears to be impoffible to 
_explain how they fhould be fo, and at fuch di. 


flances, without a Continuity. So that. the 


Cafe feems to be thus ; That the Efluvia-pafs 


along, as it were in fo many Phyfical Lines, 
or Rays; and all the Parts that compofe them, 
adhere and j joyn to one-another, in fuch man-- 


ner, that when any of ’em are puth’d, all in 


the fame Line are affected by that Impulfe. 


given to others. 
And for this purpofe the foZowing ines 
tions deferve to be confider’d. 


Ob/ervat. 1. Having laid a piece of Leaf- : 


Brafs between two pieces of Wood, about an 
Inch thick, and an Inch afunder ; Lapplyd a 
well rubb’'d» Tube as near as the Wood would 
permit ; but the Brafs receiv’d no manner of 


Motion. But as foon as the Wood was re. 
-  ‘mov'd, it was attracted vigoroufly without 4 ae 


ny frefh Attrition of the Tube. © 


Onlin 
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bet 2. When'the Tube was well rubb’d, 
if a piece of Paper were immediately apply'd, 
fo astotouch the upper Part of it ; the Leaf- 
Brafs, fcatter'd up and down upon ‘the Table, 
would not be attraéted at all, tho’ the Tube 
were held very near: But upon removing the — 
Paper, thofe Bodies were put into fenfibly 
brisk Motions. 


Odferv. 3. When a piece of Leaf-Brafs is 
hunted about a Room; it keeps its diftance, 
according as the Effuvia are more or lefs_ vi- 
soroufly emitted: Nor will it by any means 
fink into the Sphere of the Effluvia, unlefs it 
meet a Body in its way; and then it will be 
attracted and repel d {evera! times, witha great 
Ewiftnels. | 


Obfere. 4. It may alfo be very properly 
-urg’d upon this Account.too ; that in the Ex- 
periment for producing Light by the Pee aay 
Effluvia of the outward Glafs, fal~— Fig. t. ; 
ling on the inward exhaufted Glafs 

in Motion ; after the Motions were ceasd, a 
Light might be produc‘d on the inward Glafs, 
by approaching ones Hand near the Surface 
ofthe outer One. Which feems ae secs | 
dy to thew That Property of the Effluvia, I 

have been here {peaking of. 


Ob/ ery, 
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Obferv. 5. When rhe Tube was fird with 
fome other matter than Air, the Attractive 
Power of the Effluvia was tonff derably aba- 
ted. 


Thus, wher, had ftopt up one end of it. 


: with a Cork, and filf'd its Cavity with dry 
Writing Sand; tho’ the fame. Attrition was 


made as before, yet the Leaf-Brafs had no - 
Motion given it till the Tube was broughe - 


within an Inch or thereabouts of ir: 


But if the Sand were fuddenly {hot out of thé 


Ti ube, then it would attract the fame Bodies at 


double or treble thé forementioned Diftance, with~ 


out any new Attrition at all. 


This laft. Experiment, compar'’d with one 
before recited, makes way for a very confides 


table Ob Cnvaion Which is this : 


t have formerly fhewn, That when thé AiF 


contained in the Tube was exhaufted, the Attrace 


tive Power was quite loft, or very near {o. 
And here it appears, Zhat when the Tubé 


was filled with a Heterogeneous Body, the attrac- 


tive Power was exceedingly weakned. 


Now ia both cafes there was an Exclufton of : 
the. Airs and in both Cafes the fame kind of | 
Effet follow’ d, viz. the Lofs of the Attrattivé 
> Power. 


Only 
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Only, where the Tube was exhaufted, thé — 
Air being, more perfectly excluded, the Attracti- 
on was alfo more remarkably loft, than whéti 
it was fill’d with Sand, by which the Air was 
excluded too, but wot fo perfectly as by thé 
Exhauftion. ta ae ‘ 
_Now I take thé Refult of thefe two Expe2 
rimerits in conjunction, to be a fignal Demon- 
firation of the Influence and Iutereft of the Air, 
in thefe Phanomena. And if upon the filling 
the Tube with other forts of matter (than what 
~Imade this Trialwith) the Effect till appears 
“to be the fame ; it muft then pafs for a Truth 
not to be difputed: Tho onthe other hand, 
if, when the Tube was fill’d with other mat- 
ter, the Effect fhould not anfwer in the fame man- 
ner or degree, but the Attractive Power fhould 
be pretty ftrong and vigorous: yet this will 
be no conclufive Argument again{t the Intereft 
of the Air in thofe particular Experiments, 
which I have here mentiond. For ’tis poffible 
that other Matter may in one cafe yield that 
affiftance towards the Production of the 
Effect, which fome AGion or Operation of 
the Air may afford in another different Cafe. 


And I think it may ftand for a very ufeful 


Inquiry, How far other forts of Matter, 
with which the Tube may be fill'd, will any ways 
“influence the Attractive Force of the Effluvia, fo — 
B$ tornake any fenfible Alteration init? ~ 
, . L Experts 


Experiment Ul. 


Concerning the Ele€tricity of Sealing: 
: Wax: | 
J Fitted a Wooden Cylinder Cof about four 
i Inches Diameter, andthree in Length) to 
an Axis, and plung’d it into melted Sealing. 
Wax, in which I'kept it moving round till it. 
had‘gotten a Coat of above + Inch thick, on 
its Surface. The Wax was of the beft fort 
I could procure; and the Quantity melted 
was 13 Jib. Having thus prepar’d the Cyline 
der, I placd it on the Machine, and gave it 
the ufual Motioniand Attrition; which having 
‘been continued for fome’ fmall time, I held 
megaets the Hoop of Threads (made ufe of 
Be 2 in the Experiment of the Glafs Globe 
| and Cylinder) dire@ly overit. The 
Effet was the fame; asin thofe Experiments. 
For the Threads were direéted by the Attrattio 
on, towards ihe Center of that Circle, in the 
Plane of which the oop was placed. And 
while they remain’d thus directed, they would 
in like manner fly the Approach of ones Finger. 
And Leaf-Brafs would be /rrongly attratted and 
return d, or carried about a Room, by the Efe 
 fluvaa 


(1479 

fluvia of the Wax, as I have elfewheré fhewa 
it would be by thofe of Gufs. And the Ef. 
fluvia of Wax likewife will be /exfbly felt up- 
on the back of ones Hand, if the Wax (ate 
ter Attrition be moved to and fro, near it ; 

juft as thofe of Glafs may be. So that the 
Ele@rical Qualities of thefe two Bodiés ‘are 
the fame, asto all the mioft General Proper- 
‘ties. They differ only in Degrees ; the Efflu- 

via of Glafs producing more Powerful Effects, . 
than thofe of Wax. 


Concerning the Light productble from 
: Sealing- Wax. 


At Night, I gave the forernention’d Cylins 
der the fame Motion I had given it in the 
Day (when I tried the Ele@ricity of it,) and 
I applied fome clean new Flannel to it; but 
there was very little or no Light at all produc’ d 
by the Friction of thofe two Bodies. 

But when, inftead of the Flannel, T applied 
my naked Hand, a confiderable Light appear'd : 

_ the Properties and Circumftatices of which (as 
far as I have obferv'd them) I thall compre- 
_ fiend in the following Particulars. 


This Light was viftble only in that part, 
_ where the Attrition was made. The Light 
 producd by the Attrition ofthe Glafs Globe, 

was vifible by its odd Flafhes, all over the 
a L2 Surface 
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Surface of the Globe. It fpread far beyond 
the part where the Attrition was made. 


. This Light depended moft immediately upon 
the Motion ; and would continue no longer, than 
that continued... Some Lights produc’d by the 
Attrition of the Glafs, have lafted for a while, 
-even tho the Motion has actually ceas’d. 


None of this Luminous Matter would be com- 
municated to ones Finger, when held near it. 
Whereas in the Lights producd from Glafs it 
was otherwife. ’ | 


This Light producd by the Frittion of the 
Hand, on the Wax, in the open Air ; was hard. 
ly fo confiderable, as that produc'd by an Attriti- 
on made with Flanuel, in Vacuo. - | 

For that Light in Vacuo, was very difcern- 
ible on each Arm of the Brafs Spring, that 
embrac’d the Flannel. And could the Attri- 
- tion have been made with ones Hand in that 
very rare Medium, theres no doubt but the 
Light would have been flill much greater. 
So that in this Cafe there feems to be an a- 
‘greement between the Lights produced from 
Wax and Glafs ; viz. That both appear to more 


Advantage in Vacuo, than in open Air ; that 


is, in a very weak and much rarefied Medium, 
than in one of more Force and Denfity. And 
theres no Reafon to believe, but all other 
Lights will agree in this property too: Nor 

is 
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is it at all ftrange that it fhould be fo, con? — 
fidering the fixe and tender Nature of the Ef. 
fluvia, on which thefe Lights, producd by 
Attrition do depend. 


_ Having thus fhewn the Properties of this © 
Light, producd by the Attrition of Sealing. 
Wax ; I would fubjoyn an Obfervation or 
two, which, I think, may deferve notice. 


Firft, The Light produc'd by the Raiden 
of Sealing-Wax and Woollen, agrees exactly in 
one remarkable Property, with zhat which is 
producd by the Attrition of Amber and 
Woollen, 

For they (both of a) di ifappear when the 
Attrition ceafes. 


Secondly, This Light agrees ein another Pro-= 
perty, with fome Light producd by the Attri- 
tion of. Glafs and Woolen. 

For the Light of Sealing-Wax is confin'd to 
that part only where the Attrition is made. 
And foit is fometimes in the Friction of G/a/s 
on Woolles: For tho’ the Light does many 
times /pread all over, yet at other times z¢ is 
limited only to that part which is rubl'd: As 
_ was obferv'd in one of the foregoing Experi: 
ments. | 


iy Thirdly, 
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Thirdly, This Light, and That producd 
from G/afs, agree in another confiderable Pro- 
 perty, tho’ in very different Circumftances of 
the Bodies themfelves. 

For, if a Glafs Tube be exhaufted of zts Azr, 
the Light producd will not adhere to Bodies 
placd near it. Nor will any Parts of the 
Light produc'd from Sealing Wax, inthe apex 
Air, faften upon Bodies which are fairly ex- 
pos’d to it, tho’ brought very near. | 


So that the fame Property which, in ene Cafe, — 
difcovers it felf in the open zr, in the other, 
neceflarily requires a Vacuity, in order to the 
Production of it. | 


(So that the Effuvia of two different Bodies, 
(which otherwife do not agree in the fame Pro- 
perty) may come to agree in the fame Property, — 
by the bare Alteration of an external Circume 
fiance, or by fome Change in the State of the ad= 
jacent Bodies. As here, by the mere Sub- 
firaction of Air from the Cavity of the Tube, 
the Luminous Effluvia of Gla/s (which other. 
wife had the Property of adberiag to Bodies 
placid near) become now of that Nature, as 
wot to adhere; wherein they agree exactly 
_ with thofe of Sealing-Wax, provok’d by At 
rrition in the open Air, 
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Query. Suppofing Lac and Vermilion, to’ 
be the Ingredients in the Compofition of Seal- 
ing-Wax ; whether the Attractive Quality be 
owing chiefly to the Former or the Latter 2 
~ Which will be anfwer'd, by trying the Attra. 
Give Power of egual Bulks or Maffes of the 
fame Sealing-Wax, made up with different 
Proportions of thefe two Ingredients. 


Ex. gr. Suppofe.I take any two Quantities 
of Lac and Vermilion, and with them make a 
| Spherical or Cylindrical Body of SealingeWax : 
And then for a fecond Compofition, take ei- 
thera greater or lefler Quantity of Lac than be- 
fore ; and mix fo much Vermilion with it, as will | 
make a Spherical or Cylindrical Body, ofthe 
fame Dimenfions exactly as the former. 


Ifthe Lac be more, and I find the Attract- 
on of the fecond Mixture /frozger than that 
of the firft ; ‘tis plain that the Attraction 
is principally owing to the Zac: But if the 
Lac be lefs, and the Attraction be full 
ftronger ; ‘tis plain that the Advantage of 
Attraction lies on the fide of the Vermilion: Or 
vice versa. ce 

And fo with refpe@t to any other Factitious 
Bodies, we may difcover what Ingredients 
(and in what proportion) do principally. cone 
duce to this Effed. 


Poa. And 


(152 ) 


And the fame Enquiry may be stelle | 
made, with refpect to the Luminous, as well 
as the Attractive, Quality. 3 
~ And I fhould think it no inconfiderable 
ftep towards the Advancement of our Know: 


ledge of the True Nature of Bodies, to be — 


fatisfied upon what Principles or Ingredi- 
ents in their Compofition, their Light and — 
Electricity do mainly depend. 


For this Point well fettled yi refpe& to — 
Factitious Bodies ; we might be enabled to 
judge more truly ‘of the Caufes of the like © 
EffeAs in Natural, ok ig 3 : 


Exper is 


C153) 


Experiment MM. 


Concerning the Electricity, dc. of Sule 
phur and Rofin, 


Aving provided two Wooden Cylinders, 
| of the fame Dimenfions as that men- 
tiond in the former Experiment; I coated 
their Outfides, the one with Sulphur, and the 
other with Colophony or Rofin mix’d with 
Brick-duff ; which was added on purpofe to — 
bind the Rofin, and make it more hard. | 

Having given the fir? of thefe the ufual 
Motion and. Attrition, I brought it near the 
Floop fitted with Threads ; and found, that the 
Threads were attracted, and directed to its Center: 
but not near fo ftrongly, as when the Sealing- 
Wax was ued. | 

And this, upon feveral Trials, was ftill much 
the fame. 


Then J try’d the latter, viz. the Cylinder 
coated with Rofiz, and found, that the Threads 
were drawn to the Center with more Force and 
Vigour, even, than when the Experiment was 
made with Sealing Wax : But this is to be ad- 

| : . ded, 
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ded, that the Rofin having been melted, was 


not quite cold at the time when this Trial was 
made. | 


This is the main of the Experiment ; to 
which I muft fubjoin thefe following Obfer- 
vations. | 


Firff, ‘That when the Trial was repeated | 
with thefe Bodies, the next Day, the Elec- 
tricity of both was fo inconf derable, as feqree to 
deferve notice. . og 

Secondly, ‘The Rofm, while warm, would at- - 
tract Leaf Brafs, at the diftance of an Inch or 
two, without any Attrition at all. } 


7 birdh , In both thefe Trials, the Threads 
would fly the Approach of ones Finger; but 
if Sealing wax or Amber were held near them, 
tho they were neither of them rubl'd, yet the 
Threads would have a firong T endency towards 
them. A Phenomenon I never obferv’d. any 
thing of before ; and which gives a very fur- 
prizing Inftance ‘of the Attradive and Repul- 
frve Forces. : 

That the Threads fhould be attracted by an 
Ele@rical Body, while warm, tho the Attrition 
were ceasd, (as for Example, by the Rofin, 
while it yet retained a Degree of Heat) this is — 
no great Wonder: But that they should be attra- 

cted 
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éted by fuch a Body, in a State wherein that 
Body was perfectly free from any degree of 
Heat, and without any preceding Attrition to 
excite and rouze the Fffluvia; this, I think, 
has fomething very odd and peculiar in it. 
Nor do I think That centrifugal Motion of the 
Threads, upon the Approach of a Finger, lefs 
{urprizing. 

TheThreads were altogether zx rhe fame flate, 
when each of thefe Bodies, that produced thefe 
very different Effects, were placed near them. 
And yet they were repe/ d from fome of ‘em, — 
aod attracted by others. But now, before that 
the Amber and Sealing Wax on the one hand, 
or the Finger on the other, were brought near 
them, the Threads had been mov’d and adled 
upon, by thofe Electrical Bodies mentioned in 
the Experiment. From whence thefe Two 
Queries: 

Firfi, Does that previous Motion and Exci- 
‘tation of the Threads, any way caufe or contri- 
bute to this fo very different an Effect, of 
their flying from one Body, and ftrongly tending 
to another. ? - 


Or, Secondly, Is the Reafon of this Phax- 

nomenon to be entirely deducd from the 

Natures of the Bodies themfelves, to which the 

Threads were exposd; fo that by virtue of 

Some Law or other, unknown to us, the ea 
ou 
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fhould rend towards This Body, and jiy the Ape 
proach of That ? 


Which of the two is the true Caufe, I mutt : 
leave at prefent to farther Enquiry: And I 
think alfo, ic will not be very difficult. % 


Thus much for the Elettricéty of thefe Bo: | 
dies. As to their Luminous Quality, I have — 
but little to fay. 


Upon an Attrition of the Rofm in ne Dark, 4 
L could find no Light at all. 

And but very little from the Sulphur : “And- 
that not by a Friction made with my open 
Hand neither; but by holding the Ends of my 
Nails very hard upon it, while it was in mo- 
tion, | 


"And therefore, it either contains but avery 
Small Portion of Luminous Matter in it; or elfe 
That Matter is ftrongly retain'd within the Body 
of zt : So that the ordinary Degrees of Attri- 
tion are not fufficient to bring it forth. 

I am apt to believe, that the Latter is more 
the true Reafon, why fo {mall a Quantity 
of Light i is producible from Sulphur, than the. 
Former. Yor Action and Re-action are equal in 
all Bodies. : : a 


\ 


Now, 
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Now, as Light a@ts more upon Sulphur, and 
Sulphureons Bodies, than it does upon any o- 
thers; fo, reciprocally, Sulphur a@s more — 
upon Light. And therefore, it being more 
frongly held in the Body of the Sulphur, by 
virtue of that Law, the Emifion of it is much 
more difficult. 

For fuch a Degree cf Attrition, the Momen- 
tum whereof exceeds the Momentum of the At- 
traction of the contained Luminous Matter by 
the Body which contains it ; is neceffary to educe 

“Light, or Luminous Matter, out of that Body. 

And therefore Bodies which do with es 
qual Facilities emit their Light, fhould feem 
to have equal attractive Forces on that Mat- 
ter. 

And Univerfally, The Attractions fhould be 
proportional to the Forces of Attrition, all 
ather Circumftances being alike. 


I try’d whether Su/pbur would emit any 
Light, by an Attrition in Vacuo: But with all 
my Endeavours, J could find none. 

Now, there was a very vigorous Light pro- 
duc’d by an Attrition of Sealing-Wax in Vacuo ; 
more confiderable than that produc’d from the | 
fame Body in the Open Air. Whereas the 
Effects of Sulphur were juft the contrary . 
There was a fmall Light, producd withmuch 
Labour, in the opex Air; and none: at ut int 
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Queryx. Does the Abfence of thé circumja. 
cent Medium any ways contribute to the mort 
Strong Retention of the Luminous Matter in the. 
Body of the Suiphur ? If fo; it bas ax Infla- 
ence to produce the contrary Effect in the cafe of 
the Sealing Wax, where a brisk Light appear’d 
when the Air was withdrawn. a 


Or, 2. Are the Effluvia of the Sulphur ins 
deed emitted in Vacuo, as well as ia the open 
‘Air; but not fenfibly Laminous in that State of 
the Ambient Medium, that is, not Vifible2 


= | 
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Experiment IV. 


Concerning fome very Uncommon Effects 
of the Effluvia of Sealing-Wax, 


JN that Experiment where the Threadsare — 

included ina Glafs Globe, and, upon the 
Attrition of it, poiut every way from the Center 
to the Circumference, it was obfervd, that, in 
that State, a Motion might be given to the 
_ Threads, by the Approach of ones Hand near 
the Outfide. 

And this odd Appearance, we know, is to 
be attributed to the Effluvia of the Glafs, ex~ 
cited by the Attrition. For by fome things 
formerly mentiond, it appears, they are en- 
dowed with a Quality, which renders them 
capable of producing fuch Effects. 

But I find, that the Efflavia of other Bodies 
held without the Globe, will alfo perform the fame 
thing. Tho’ the Threads are included there, 
and the Globe has no Motion nor Attrition at 
all given it ; yet if another EleGtrical Body be 
_placd near, they will move after a very firange 

and furprizing manner. | 


For 
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For they did fo when J had fubb’d Sealing- 
Wax at the diftance of three or four Inches 
from the Globe.. Alfo Amber, or a Glafs 
Lube, would produce the fame Effect. 

Leaf- Brafs, cover'd clofe with a flat bot- 
tomd Glafs upon 4 Table; would have 4 
brisk Motion given it, by holding the rubb’d 
Sealing-Wax over it. "And one fngle Attriti. 
on of the Wax, would Ze fuficient to keep thofé 
included little Bodies ftirring for a confideras | 
‘ble time. ‘Nay, they have contieued their 
Motion after the Wax has been zaken away. 

This fhews the Penetration, Sabtily, and ver} 
great Adtivity of the Effluvia cgi leaft of thefe) - 
‘Electrical Bodies. 


But ’tis to be noted heré, 


__ Firft, That this Experiment will not always 

fucceed. Sometimes not at -all; much lefs 
in that degree, I have here related. And - 
the Reafon of this I take td be from a more 
Humid Temper of the Air, in which ftate 
fome little moifture was probably condens’d 
upon the Surface of the Glafs; and enough | 
to be fure, might eafily be, to obfiru@ the 
Paflage of Bodies . fine and fubtile a3 thet 
Efflavia. | 


Secondly, 
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Secondly, This Inconvenience may be remedied, 
iwhen it does happen. For if the Glafs be plac’d 
a while in the Sw#-fhine, or a little warm’d 
by the Fire, or well rubb‘d by a warm dry 
Linnen Cloth; then the Leaf-Brafs, if the - 
rubbd Wax be held over it, will be put into 
as brisk Motions as before. Hie 


— Thirdly, This warming or rubbing of the 
Glafs, feems not only to clear it of the moifture, 
that might be condens'd on its Surface; but alfo, 
by attuating the parts of the Glafs themfelves, 
and perhaps raifing fome little Quantity of Efflu- 
‘via from it, encreafes the Force of thofe of the 
Sealing-Wax, and renders their attion on the in- 
eluded little Bodies more conftderable. 

This I conelude from. hence,.v7z. That 
when I had us'd any of the forementioned 
Methods, to clear the Glafs from any thing 
of Soil or Moifture it might have contracted ; 
J found I could give a Motion to the Leaf- 
Brafs, only by rubbing my Finger on the Outhdeé 
of the Glafs, without any Affiftance from the 
Wax. But yer when the rubb’'d Wax was 
held over it, the motion of the included Bodies — 
would be much more brisk. ve : 
_ However, when the Air is warm and dry, 
T never found any occafion to doany thing” 
to help forward the Action of the Effluvia; 
their Paflage being then fuffciently clear ; 
and the Bedies within, fhéwing by theit vari- 
y Ads si M ous 
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ous agitations how much they lie expos’d to 
their Power. “9 | 


An Account of the Succefs of an Attempt 
to keep feveral Atmolpheres of Air con= | 
dens'd in the {pace of one, for a confi 
derable Time. . 

YY Took a very ffrong thick Flint-Bottle, 
which I had procur'’d to be made on pur- . 

pofe for this Experiment 5 into which I inje- - 

Ged with my Syringe between four and five 

Atmofpheres of Air; as an included Gage, of — 

about 4: Inches in Length, plainly enough 

fhew'd. For, the Mercury rifing up fo far, 
as to fill about ¢ of the whole. Gage, confe- 
quently comprefs'd the Air in the upper part 
of it, into nearly @ part of the Space it pof- 
-fefs'd before. his Aircontinued in that ftate 
of violent Condenfation from Marchthe 30th, 
till about the 7th of Augaf following, At 
which time happening to look on it (as Tu-— 
fually did once in four or five Days) I found — 
that the zmprifon'’d Element had made its efcape. 

Nor was I at any lofs for the Caufe hereof, 

when I confiderd the Jetemperate heat of the 

Weather tor fome time before. — 


For! 
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For one day efpecially, I obferv’d that the - 
Spirit in the Thermometer had afcended r20 - 
Degrees above the Freezing Point. This hot 
ftate of the Ambient Medium, was fufficient 
to produce the formentioned Effect; and to 
render the Cement, by which the Brafs-Cap of 
the Bottle was faften’d, (even tho’ it was pre- 
ferud, for the greater fecurity, under Water,) 

to makeic, I fay, fo foft and yielding, as not 
to be able to refift the Efforts of the mighty 
Spring of the inclos’‘d Air. | 
_ By this means, all thofe parts of it, whofe 
Springs preferv’d their Zone, readily exerted 
themfelves, and got away out of the Bottle, 
leaving others behind them, which were nor 
able to unbend, and confequently to gain 
_themfelves Liberty. For I found that che 
Mercury in the Gage, continued {till about three 
-Fourths of an Inch above the Surface of that 
wherein the open end of the Gage. was im- 
mers‘; by which it appear’d, that the Air 
‘in the upper part of the Gage ftill remain’d 
_comprefs’d into a fpace, which was about one 
Sixth part lefs than what the fame bulk took 
up before the Injection. 

But what deferves moft particular Confide- 
ration is, the Mercury fiz kept the fame height, 
after its Surface in the Bottle was exposd to. 
the open Air. So that thofe remaining parts - 
of the Air inclos'd within the Gage, though . 
‘they had all the Scope and Freedom pofible to 
expand themfelves, yet did not do it ; and there- 
| | ' M .2 fore 
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fore were fome way or other renderd wncapa- 
ble of fo doing. ba 

Had they been as able as the others, which ° 
went off before ; they had likewife gone off 
too. So that their long detention in that vio- 
Jent ftate, muft needs have made them unable 
to unwind themfelves, fo faras was neceflary 
to their own difcharge. ah ae 

And had not the forementioned Accident — 
happened, but they had continued in the Con- 
dition they were in at the firft injection ; there's 
no doubt but the diforder they fufferd would — 
have been ftill greater, and their incapacity of 
Reftitution confiderably more. : 

Thus much for the Experiment it felf. 


And tho’ the Succefs of it was not fo per- 
fect as might be wifh’d.for, yet ‘tis fuflicient 
to inform us, - ) 

That Air by long and violent Comprefious, 
may (to all Appearance) be deprivdof much of 
its Elaftick Power. - 

That the Self-reftoring Quality of thofe fine 
Springs (which in many inftances produce fuch | 
wonderful Effeéts,) is fo far impair’d by their 
being held bent for a long time together, that 
afterwards they do not fenfibly exert them-. 
felves, tho’ plac’d in the moft favourable and . 


likely Gircumftances for fo doing. an 


Thus 
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Thus we fee, that That Portion of Air 
which was left in the Gage, was not able to 
deprefs the Mercury, tho the Surface of the 
Mercury in the Bottle was now expos’d to the 
open Air. The zajur'd Springs could not ree 
cover themfelvesto their former Zone and 
Temper ; but continu'd in a fluggifh Reft upon 
the Mercury, even after way was made for 
their free and eafie Expanfton. 

- Now, if this was the Effect of the Conden- 
fation of /efs than five Atmofpheres of Air; the 
greatel? part of which made its efcape ; and the 
| longeft time that any part of it was held in this 
ftate of Violence, was little more than four 
Months + What would it be if wine or:'ten At- 
mofpheres were crouded into the room of one, 
-and continu’d in that condition for as many 
Years as the other did Months? Would not this 
Air lofe its Elafticity much more than the 
former? Would its tender Springs be able to 
unwind themfelves much, after fo long and pow= 
erful a Reftraint? . 


- Would not the Mercury keep its Height and 
Station in the Gage, notwithftanding that the 
Velfel containing Air fo comprefsd as this, 
fhould afterwards come to be exposd te the oper 
Element ? 


What kind of Liquid would fo many Atmof- 
pheres of condens’d unelaftick Ar, compofe ? 


M 3 : Would 
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Would not Terre(trial Animals be ifs Prarie in 
it, as they would be in Water or other Fluids 2 


Would not Fire in Wake, manner be pe ex= 
tinguifhd, and perhaps with fome noife and hif- 
Sing, if put into fuch a Fluid as this ? : 


Might not light Bodies ({uch as Ai Glas 
Bubbles) float upon fuch a Medium ; fuppofing 
them not above five or fix times Speceicaty hea- 
vier than common Air ? 


Ts it impofible that Air by this means fhould ~ 
— become a Vitible, Palpable Fluid; and be fub- 
ject to fome of the fame Managements that other 
Fluids are? 


What Nahe be the “utoiliena the Ac- 
tion of az intenfe Efeat upon Air thus comprefs'd 
and deprivd of all its Spring ? Would it rarejie, 
“and at laft recover its Elafticity again, by the 
Changes pofible to be wrought by the long con- 
tinu’d Action of Fire? Or, would its Parts be 
only violently hurried about, as thofe of other 
Liquids are by the like caute, which after. 
wards fettle and compofe themfelves again? 
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An Experiment concerning the Production 
of Light in an exhaufted Glafs, lin’d 
withintide with Sealing- Wax, upon an 
Attrition made without. 


| Aving procur’d a Glafs Globe of about 
fix Inches Diameter, I put into ita 
_ convenient Quantity of broken Sealing Wax, 
and held it over a moderate Fire till the Wax 
was melted. | pian. | 
Then turning the Globe about, that the 
Wax might flip from one place to another ; 
it had quickly got a pretty thick Lining, on 
more than half its Infide: But tis to be ob. 
ferv’d, that it was not in all places equally 
thick, it, being impoffible to manage the mel- 
ted Wax in fuch a manner as to make it fo. 
Having done thus, I plac'd the Globe in a 
fit Potture, and /eft it till it was perfectlycold; 
and then having fixd the Bra/s work to it, I ex- 
haufted it of its Air. 
It was, immediately upon this, applied to 
the Machine, reprefented in Plate VII; where 
the manner of giving motion to it is fo obvious, 
as needs no Defcription ; And then making an 
Attrition with my Hand, Tobfervd the follow- 
ing furprizing Phenomenon, which the Even- 
: se M 4 ing 
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ing (the proper time for fuch Obfervations) 
permitted me todo with great advantage. | 
My Hand was no fooner applied to that part — 
of the Globe which was lin'd with the Sealing-. 
Wax, but J faw the fhape and figure of all the 
Parts of my Hand (which touch’d the convex 
Surface of the Glats) diftinctly and perfectly 
upon the concaue Superficies of the Wax within. 
When the Glafs alone, without any fuch 
Lining on the Infide, is made ufe of; ‘tis ob- 
vious to any one (who has feen, or does but 
confider the Experiment) how plainly a Hand 
mutt be feen, which is plac’d on the convex — 
Surface of a Globe all over enlighten’d witha © 
ftrong-flafhing Light. | } 
And perhaps it may feem flrange, if T fhould 
: fay, that rhe Appearance was now as plain and 
vifible as then, notwithftanding the Interpofition 
of the thick Body of Wax. >Twas as if there 
had been only pure Gla{fs, and no Wax in the 
way ; or, as if the Glafs had been away, and | 
the Wax were tranfparent. | 
This Lining, where it was fpread the ¢hin- 
weft, would but juft allow the fight of a Candle 
through it in the dark. But in fome places it 
was at leaft one eighthof an Inchthick. And 
yet even in thofe parts, the Light and Figure 
were as diftinguifbible as any whereelfe. Nay, 
tho fome parts of the Sealing. Wax did not ad. 
here fo clofe to the Glafs as others, yet the Light — 
appear d on thefe, juft as onthe reft. 


This — 
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This Light produc’d, was not difcernible at 
all thro the Body of the Wax ; but was to be 
feen by looking thro’ the other Parts, where 
the Glafs was free and tran{parent. 

The Colour, anc other Properties of it, re- 

fembled thofe of the Lights produc'd from pure 

Glafs ; except in this one Inftance, That upon 
the Admiffion of a {mall quantity of Air into the 
Globe, the Light wholly difappear'd in that part 
cover'd with the Sealing-Wax, and not in the 
other, 

When all the Air was let in, the edge of 
Threads being held over the Glafs, the Threads 
were attracted at greater diftances, by that part 
which was coated with the Wax, than by the o- 
ther. But even then, when all the Air was ex- 
haufted, the Wax would attract Bodies placed 
near the Outfide of the Glafs: For in this cafe 
I found, the Threads had their Central Direc 
tion, tho’ not fo vigoroufly, as when all the Air 
was let in. 

But this is further ratastiakle too, with re- 
fpect tothat State of the Air's Abfence viz. 
that the Threads would not be attracted, if held 
over that part of the Glafs which had uo Lining 
of Wax on the Infide: Whereas if they were 
brought within the Sphere of the Effluvia of 

Wax, they would direct themfelves towards it. 
So that in the Courfe of this Experiment, 
there are thefe folowing things to be taken 
notice of: 


Firft, 
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Firft, 4 diftinct and lively Reprefentation of 
the Shape and Form of an Object, upon a folid 
apague Body, to which that Object was not ime 
mediately applied; and this by the Light pro- 
‘ducd upon the Attrition of another Body « folid, 
tho’ not epague) to which that Object was im-. 
mediately applied. "hod 

A Man would have been thought the Au- 
thor of a very flrange Paradox, that fhould 
have afferted this, and at the fame time con- 
ceal’d the Experiment ; which fhews howand 
, which way ’twas done. : 

Or, fhould it have been propos'd by way 
of Problem, thus: To reprefent the Figure of 
an Objet? (plac’d bebind an opaque Body): upon 
the contrary fide of that opaque Body ; and this 
without the help of Optick Glaffes, or any Foe 
reign Adventitious Lights> Perhaps the Solu- 
tion might have been thought impofiible ; or, 
it may be, the very Terms of the Problem it 
felf, abfurd and contradictory. my 
~ For, the Body on which the Figure is to 
be feen, muft be an opaque one, (by the Hy- 
pothefis ;) and the Object it felf plac’d on the 
contrary fide to that which it is feen on: So 
that either the Light mutt de tran{mitted thro’ 
this Body, and then ’tzs not opaque, which is 
contrary to the Hypothefis ; or elfethe Light 
mutt wotbe tranfmitted, and then xo Figure 
could be feen : For all diftributions of Light by 
Optical Artifices, are excluded by the firit Sup- 
pofition. But 


_ 


Bi ie Ba 


But we fee, this isnot only poffible, but al. 
fo plain Matter of Fact. , 

From whence, I think, it may be ufeful to 
obierye, That many odd Effects and Appearances, 
which we may argue very plaufibly to our felves, 
againft the Pofibility of ; and feem to find down- 
right Abfurdities and Contradictions in; may 
yet be brought about by the genuine Forces of Na- 
ture, acting in convenient Circumftances, upon 
proper and fuitable Bodzes. | 

And from hence ; That we do not, upon 
fuch occafions, proceed to conclude too pe- 
remptorily, what may or may not be done; 
and think, that every Difficulty or Apparent 
Impoffibility to us, is a real one to Nature it 
felf. 


Secondly, The uniform Clarity and Perfpicu- 
aty of the Figure reprefented, thro’ all the Parts 
of the opaque Body, (viz. the Wax,) on which 
at was feen; being as vifthle in the-thickeft and 
grofeft, as in the fineft and thinneft' parts of it ; 
and on thofe which lay out farther from the Glafs, 
as on thofe which adherd more clofely to it. 


Thirdly, A total Difappearance of the Light 
in all that part cover'd with the Wax, upon the 
Admiffion of a {mall Quantity of Air; and its 
Continuance in the other parts of the Glafs at 
the fame time. | 


Both 
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Both thefe laft-recited Headsdo alfo furnifh 
-fomething that looks pretty ftrange. 

Here’s a Figure tranfmitted thro the moft 
Denfe and Compact parts of an opaque Body, 
with the fame Facility and Advantage tp the 
Eye, that itis thro’ thofe which fhould feem 
the ‘moft eafily pervious to the radiant 
Matter which is to form the Reprefentae 
tion. 

Again: Here’s a notable Diffistiae obferva- 
ble’ in the Lights producd. They were {uch, 
that one and the fame Caufe deftroy’d the one, 
and left the other untouch’d. The Air fwept a- 
way all whica arofe from the parts lin'd with 
the Wax ; whilft the other Regions of the Glafs 
preferv'd their Light without any diminution. 


Fourthly, Zhe more ftrong and vigorous Ate 
tratlion from that part of the Glafs lin’d with the 
| Wax, than from the other: Which was mani- 
feft by the extent of the Attractive Power, 
from thence to greater diftances than what the 
other would reach to. 


Fifthly, Zhe Attraction and C entral DireHie 
on of the Threads to the Wax, even while the 
Globe was exhaulted of its Air. | 
_. This anf{wers to a like Phenomenon of the 
Load-ftone; whofe Effiuvia will work their Ef- 
fect, even when the Stone it felf is placd za 
- Pacue. So here the Threads were puthd to- 
wards the Wax, when at the fame time it was 

| included 
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‘included in a Glafs, whofe Air was drawn out. 
But then here’s this difference, that the Threads 
were les vigoroufly drawn in this State, than 
when all the Air was let in; whereas all Mags 
netick Attraétions are (at the leaf?) equally 
ftrong in Vacuo, as in the open Air. 


Sixthly, Zhe Limitation of the Sphere of 
Attraétion to that particular part of the Globe, 
which had the Wax. on the Inde, (during that 
{tate of the Air’s abfence.) 


Thefe things thus obferv'd ; we may now 
reafon a little upon ‘em, in the modeff way of 
Enquiries. 


1, May not one Bod) attract (and asit were 
imbibe) the Effluwia of another contiguous Body ; 
efpecially when Motion and Warmth have made 
an eafie pajage for fuch Effluvia into the Inters 
Stices of that Body, whofe attratlive Power tends 
to fetch them thither 2 


2. Might not (therefore) the Sealing-Wax, 
oy vertue of that Law, incorporate with it felf 
tthe Luminous Effluvia ‘emitted from the contigu- 
“ous Glafs ? Glafs gives a free paflage to the 
_-Effluvia of Sealing-Wax: May not Sealing- 
-Wax.(on the other fide) as freely ain the 
_-Eflluvia of Glafs ? 


ox 3. Sup- 
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3. Suppofing the Body of the Sealing Wax 
thus charg'd and replenifh’d with the Luminous 
Effluvia of the Glafs; Would ic not in'that 
ftate appear Luminous it felf ? Do not all Bodies 
that fhine, do fo by virtue of Lucid Matter 
-Jodg’d inthem ; and in fome degree, more or 
lefs forcibly darted from em? Why fhould noe 
Wax, every where replete with fhining Cor- 
pu(cles, appear fhining, as well as Wood charg:d 
with Fiery Parts, gives us the Senfation of a 
Burning Coal; or Smoke throughly heated,that 
of a lively Flame ? | 


4. What is it to be pellucid, dut to tranfmit 
Light receivd ? And does not the Wax thus 
tran{mit the Luminous Matter attratted and im. 
bib'd from the Glafs? 


5. Fas not the Wax (therefore ) zn this fate 
a fort of Tranfparency? Ufay, in this flate: For 
the Property is limited to the prefent Circum- 
ftances of thefe Bodies concern’d in the Ex- 
periment ? ; 
During the Attrition, there isan Eruption © 
of Luminous Effluvia from the Body of the 
Glafs. . vie ae 
Does not the Attraction take place, as foon 
as the Matter to be attratted is furnifhd by the 
contiguous Glafs ? Is not the Wax faturated - 
with Light as foon as the Attraction commen- 
ces? Amd when the Wax is faturated with © 
| Light, 


f 
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Light, does it not then appear luminous? (that 
s, does it not communicate fome Parts of 
he Light revived, to the circumjacent Me- 
Jium ?) DALTON flay 9 | 


6, Since therefore the Sealing-Wax in this 
tate, is not to be confider'd purely as an opaque 
Body, which oppofes the Tranfmiffion of Light 
(as it really is in all other Circumftances) but 
as a Body every where pervious to the Lucid | 
Matter emitted from the neighbouring Glafs ; 
May we not from hence conceive, how the Figure 
of an Object placed om the one fide, may be repre- 
fented on the contrary fide thereof, (namely, that 
fide which is turnd towards the Eye of the 
Spedator 2? Why fhould 1 not as well fee my 
Hand placd on the Glafs, whilft the Wax is 
thus open to the Luminous Effluvia ; as {ee it 
when I place it behind any ordinary tranfpa- 
rent Body whatfoever ? | 

_ Ina word ; ‘tis plain matter of Fact, that 
the Figure of the Hand is feen on the contrary 
fide of the Wax. And’tis demonftrable from 
the very Circumftances of the Experiment, 
that That Figure is not form’d there by any of the 
‘common Ways of picturing Objects by Reflected or 
Refracted Light. | 

_ The Figure therefore is tranfmitted through 
the Body of the Sealing-Wax. Butno Species | 
or Picture can be tran{mitted thro an Opaque 
Body, while it continues to be Opaque ; that 
is, while it continues Zmpervious to the Rays of 
mee. = 3 Light. 
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Light. Therefore the Wax mutt, at that time; 
be inthe contrary fate; that is, pervious to the 
Luminous Matter. 

‘This Luminous Matter is originally emitted 
from the Glafs in the Act of Attrition ; but how 
‘it fhould pafs from thence into the Body of 
the Wax, without an Attractive Force bringing 
it thither, Icannot, at prefent, tell how to 
conceive. 


7. Qu. Whether the Figure was notasDi- 
{tin@ly form’d on the thickeft, as on the thinueft 


Parts of the Wax, upon account of the Quantity 


of Luminous Effluvia every where attracted in 
proportion to the Quantity of attracting Matter? 
And whether it was not upon account of the © 
very {mall (Comparative) Difference between 
the Diltances of the fartheft and neareft Parts of 
the Wax, with re{pett to the Glafs; that the Lu- 


minous Matter was pretty equally drawn to both, 
and fothe Appearance became (to Senfe) equally 
diftinct on both? Or, that the Vibratory Motion 


of the Effluvia at their Eruption from the — 
Glafs, might bring them, as well within the — 
Attractive Sphere of the remoteft, as the nea-— 


re{t Parts of the Wax? 


8. Is not the more ftrong and vigorous Attrac- 
tion from that Part of the Glafs lin'd with the 


Wax, caufed by the united attractive Forces of 
the Glafs and Wax ? 


An 
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An Account of feveral Experiients about 
the Afcent of Liquids, between the 
ey contiguous Surfaces of Bo- 


Henever we five Nutaral Cdufes ari 
Opportunity of exerting themfelves 

in the Jame ot fimilar Cireumftances, we have 
reafon to expe the famé or fimilar Effe&s. 
If any Phenomenon-be the Refult of fuch 4 
Principle or Power in Nature, tipon fuch or fuch 
an Application or Difpofition of External Mat- 
ter; then, when the like Difpofition is made 
-apain, thete’s little doubt of the Appearance 
of the fame Phxnomenon. Some Effects in- 
deed, there are, plainly reftrain'd and confign’d 
to fome particular Qualities of Matter; as the 
Phxtomena of Light and Electricity ¢ before 
difcours’d of ;) which don’t fucceed in all Bo- 
dies alike. Others depending upon a far more 
General and Comprehenfive Caufe, require no 
inore, in order to their Appearance, than Fit 
Circumittatices, or a convenient Difpofition of 
Bodies, with refpect to one another ; and fo, 
things being brought within the Sphere of that 
Caufe on which fuchEffects depend,they are ims 
‘mediately produc’d of courfe, by fome Univer- 
fal Eftablifh’d Law of Nature, Ofthis latter fort, 
N t 


CHRD 
if T donot greatly miftake, are thofe Phaenos 
mena which we have now under confideration. — 

' The Experiments made upon the Afcent of 
Liquors in {mall Tubes, gave me an occafion to | 
think, what Varieties might occur upon the 
making the Experiment, after a manner diffe- 
rent from what before had been us’d : And what 
Succefs I have had in thefe Trials, Ihave here 
givena large and particular account of, under 
the following Heads. In all which the Philo- 
- fophical Reader will difcover an exa& Unifor- 

-mity of Appearances and Effects, confequent 
_ upon the Similar Circumftances and Conditions 
of External Bodies. | nk 3 

Here were no (mall Tubes made ule of inany 
of thefe Experiments : But when Bodies were 
placed together in fuch a manner, that fome- 
thing equivalent to fmall Tubes would necefla-- 
rily refult from their very Pofftion, with refpect . 
to one another; then the fame thing would 
always come to pafs, that would have done,had 
earrtee fmall Tubes themfelves been made ufe 
of. : 


Experi- 
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| Expevivtent I. 


of the Afcent of Liquor betweeh two Cla 
' Planes i the open Air, 


Procur'd a couple of Glafs Planes, whicti 
A were part of a broken Looking Glafs, 
' being about feven Inchés long, and one Inch 
and an half in breadth. 

Now though thefe, when clapp’d together, 
were very clofe, as feeming to touch én many 
Parts, yet when they came to be immers'd in a 
Liquid, it would afcend between them: As was 
manifeft upon their Separation, when they- 
were found adualy wet on all their- Parts: 
But this Liquor being fo thin and colourlefs, 
the Afcent of it between the eesti was not 
focafily difcernible. 3 

. Wherefore, to make it more obvious, I 
ns a final Piece of Paper on each Corner; 
by which means they. were feparated by a# 
Taterval equal to the Thicknefs of the Paper; 
when they came to be apply’d to one ano- 
ther. 

This done, I plung’d one End of them un- 
der the Surface of a ftrongly-tinged Liquor ; 

—tpon which it began immediately to aicend, 
| % | but 
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but wot with that Swiftnefs as in {mall Tubes :— 
However, the Motion of it was very odd, — 
being fometimes higher in one part than in an- 
other, and fhooting out very pleafantly into 
diverfe Branches ; which it continu d to do, till 
it had reachd its greateft Height. | 

But the Height of its Afcent varied atcord- 
ing to the diftance of the Planes. For if inftead 
of one Piece of Paper on each Corner, zwo were 
laid there, the Liquor would not mount fo high 
in the latter cafe, As in the former, when the 
Planes were feparated only by 4 fingle Paper. 
And then, if the Planes were any ways declin'd, 
the Liquor would ftill {pread it felf farther and 
farther, in proportion to the Degree of Declina- 
tion. ph . | 

And, upon feveral Trials, this all fucceeded 
much after the fame manner. 


a 


_Experi- 


1 ated 


: Experiment Ii. 
The fame in Vacuo. 


Eing willing to try the Afcent of the Li- 

quid between the Glafs Planes in an ex- 

haufted Receiver, as well as in the open Air; I 

_ fix'd the Planes fo to a Brafs Wire (which 

pafsd thro’ the Cover of a Receiver) that I 

could make ‘em defcend at pleafure. In this 

manner I convey'd them into the Receiver, 

together with a Difh of tinged Liquor ; which 

having placd onthe Pump, the Gage in a little 

time fhewd the Air to be pretty nicely drawn 

out. Then I plungd the Plates (feparatedby 
Pieces of Thin Paper, as before) into the Li. 

quor ; which arofe between them, as in the Open 

Air. Wor was there any other difference than 

only this; hat there appear'd more Intervals 
or Spaces between the Branchings of the afcending 

Liquid, than when ‘twas try’d in theopex dir. — 

- However, when the Air came to be let-in a- 

‘ gain, thofe Spaces were filbd up with Liquids 

_ which was now an eatzre Body) without inter- 

ruption. . 


BS. 


N 3 Expe- 
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Experiment Ul. 


| The Afcent of Liquids, between Marble and 
Brads Planes, in the open Air. 


Procur’d a Pair of Marble Planes, ground as 


true as the Workman could poffibly make 
them: Thefe J joyn’d together dry, and with- 
out any thing betwixt em; Which having done, 


I immerfed the lower Edge of ’em about } of - 


an Inch below the Surface of the Water,and held 
‘em there for fome Minutes: Then taking ’ em 
out, I found I could not eafily part ‘em, with. 
out ‘fliding.’ em one off from the other. But 
having feparated them that way, I prefently 


found how far the Water had An HOREIE it felf | 


betwixt them. 

This Afcent of the Liquor J oat upon’ Vari 
ous Trials, to be different ; but always obferv’d, 
that when T had newly rubb'd the Planes over with 
Wood-albes, the Water would afcend the bigheft. 
After this, I made ufe of a Pair of round 


Brafs Planes; which having orderd as before, 


the Succefs was very agreeable to what it was in 
the former Cale. 


And there’s little reafon to doubt, ee the 


- fame thing would happen, if any other fort of 
Bodies were usd, whofe Surfaces are very plain 


and — 


and fmooth, and pofited fo, as to be nearly cone 
tiguous to each other. | : 


Experiment IV. 
The Afcent of Liquors between two round 
Glafs Planes, i# the open Air. 


Laid thefe round Planes one on the other, 

without any thing to feparate them; and 

_ having plunged the round Edge juft underthe 

Surface of the tinged Liquor, I obferv'd, Zhat . 

it immediately {pread it felf thro the whole Sur- 
face of them, and reached the extream Parts. 

‘In the other Cafes (before mention’d)’a 
freight flat Edge was applied to the Liquid; 
-but here only a circular one; fo that fewer 
Parts of the Glafs were dippd in this Trial, 
than ia the former, where /guare and ib loae 
Planes were ufed. Notwithftanding which 
difference, the Water mounted upwards, and 
that inas little time too, as in the former Ex. 
periments, 


N 4 --Expes 
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/ 


Experiment V. 


The Afcent of Water thro’ a Tube fill’d 
with Athes, ia the open Air, 


Took a Glafs Tube, whofe Lergth was 

32 Inches, and the Diameter of ‘its Ca-— 
-yity near three Fourths of an Inch. Toone 
end of this Tube I tyda piece of Linnen Cloth, ~ 
_ and then fill’d it with A/bes, which had been 
fifted thro’ a pretty jie Searfe. As I put in 
‘the Afhes by fal Quantities at a time, 1. 
yammd them down ftrongly with a Rammer, 
whofe Bafs was very little lefs than the Bore 
of the Tube ; by which means / crouded them 
together as clofe as was pofible. When the 
‘Tube was full, I ty’d over that end of it (by 
the Neck) a thin limber Bladder, (which freed 
from allits included Air) in order to receive 
that Air, which I expected would be forced 
thro’ the Afbes upon the Afcent of the Water. 
This done, I plung’d that end of the Tube (to 
which the Linnen was ty’d) under the Surface. 
of the Water in a Glafs ; and found that the 
Water did prefently begin to rife. The very 
firkt Afcent was pretty confiderable; For in 
‘the Space of 16 Minutes it had got up near 
: one 
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one Inch and three Fourths. But as it ad. 
vanced flill higher, its progrefs was flower, and 
that in fuch Proportions as here follow. 

At the end of 24 Hours, it had rifen but 
to 16 Inches ; the Bladder at the top being then 
near half fil’d with the Air, which had quitted 
the Afhes as the Water pafsd thro’ them. 
But here happen’d an Accident, which pre- 
vented any farther Obfervation of the Swelling 
or Diftention of the Bladder by this expel'd Air. 
For the upper part of the Tube (to whieh the 
Bladder was ty’d) being crack’d round, foon 
after drop'd off. However, this hinder’d not 
the Continuation of the Experiment with refpect 
to the Afcent of the Water, For at 24 Hours 
from the Jaf? Obfervation, 1 found it had gain'd 
6 Inches more'in Height. And ‘twas very ea- _ 
fie to trace it in all its Motions, by rhe change 
of Colour the Water gave thofe Parts of the 
Afbes it pafsd through, which render’d them 
very diftinguithible from thofe which were yet 

ry. - 

pict 24 Hours more were compleated, 
the Water had rifen four Inches and an Half, 
and fomething better. And at the fame di- 
ftance of Time again, it Had afcended three 
Inches higher. Whe fucceeding 24 Hours 
brought it two Inches higher ftull; and now 
it was gotten within Half an Inch of the Top 
ofthe Tube. Inthe Space often Hours more, 
it finifh’d that little remaining part, and reach'd 
the Extremity of the Tube compleatly. 
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Such was the Progrefs of the Water, and 
at this rate did it make its way thro’ the 
compact. Body of the Afbes with which the Tube 
was fil’d. , 

Having finifh’d this Obfervation, I then re- 
folv'd to know, what quantity of Water the 
Afhes had abforb'd; in order to which I pro- 
ceeded thus. _ I weigh'd a Glafs of Water ve- 
ry nicely, and pour'd part of it into the Glafs; 
wherein the Tube had all along ftood, ¢2/7 it 
reach d the Mark at which the Water ftood, 
when the Tube was firftimmers'din it. Then 
(weighing the remainder) J found the Quantity 
of that pour d forth (which was therefore equal 
to that abforh'd by the Afbes) to weigh 1792 
Grains; which is pretty nearly that of the 
Lulk of feven Cubical Inches. Now the Capa- 
city of the Tube (its Diameter being three 
Fourths of an Inch, and its Height 32) was 
about 14 Cubical Inches: So thatthe quanti- 
- ty of the Water equal to about one half the 
Content of the Tube, was drank up by the 
A thes. : , | 


I fhall now take notice of the Particulars 
occurring in this Experiment, which feem to, 
me to be well worth Obfervation: And thefe 
J thall offer here Ly themfelves; intending to 
make fomeé general Remarks upon this whole 
Clafs of Experiments, after I have. related -all 
the Experiments that belong thereto, 


Firft, 
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Firft, Tho’ the Athes were ramm'd fo very 
clofe together, yet the Zvrerfticies of them were 
capable of admitting a Quantity of Water equal 
to half the Content of the Tube. For the Con- 
tent of the Tube was but little more than 14 
Cubical Inches, and the bulk of Water ab 
forb’d was as good as feven ; as was but now 


| obferv'd. 


Secondly, The Progrefs of the Water through 
the Afhes was very difproportional to the Times : 


- Becaufe twas found, that in the equal Inter- 


vals of 24 Hours, it made its way according - 


to the following Series; viz. 16, 6, 4 4, 3,2; 


(and in the laft 10 Hours) half an Inch. 


Thirdly, The Force with which the Water 
made its Afcent, was very confiderable; 4e- 
ing fuch as was fuficient to overcome the Refi 
Stance of the Air imprifond in the Interftices of 
the Afbes, and to drive it away before it, to» 


_ wards the upper Part of the Tube. 


* Now ’tis plain the Refiftance of the con- 


_tain’d Air, was not a very fmall one, from 


' 


hence, that it was fuperior to that Force by 


which the Thorax is contracted, and the Air 
thrown out of the Lungs, in a trong Expirati- 
on. Becaufe when I endeavour’d to force Air 


by my Breath, thro’ the Tube wot above half 


fd with Athes, I could not prefently fatisfie 
my felf that I did do it: Whereas we fee the 


Water 
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Water eafily made it felf a Pafflage, whenthe | 
Tube was not only quite full, but alfo the | 


u 


Afhes were prefs'd together, as hard and clofe — 


as poffible. 


But to put it out of all doubt, that the af. 
cending Water did actually meet with and o- 


_ ‘vercome fuch a Refiftance as what I fpeak of, 


viz. That of Air lodgd in the Interltices of the 
Body it pafs'd thro ; let it be obferv’d in the 


next place, 


_ Fourthly, ‘That # was vifible by the gradual 


Intumefcence of -the Bladder at the Top of the 


Tube, that the Air was really protruded out 
of the Afhes by the Water as it afcended 
along. , Petia 

I believe none will Attribute this .Swe//ing 
of the Bladder to any other Caufe than the 
Force of fome included Air, which ftretch’d 
it, and plainly endeavoured to get away by 
. fo doing. And that it was forced out. of the 
Afhes by the Water, is as obvious as any 


thing can well be; fince there could be no o-: 


ther poffible Caufe that fhould expel it at 


that time. And befides, in that it gathered 
more and more in the Bladder, as the Water 


advanced higher and higher, by that means it 
plainly pointed out the Caufe which forced it 


thither. joe 


Fifthly, 
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Fifthly, The Water fofe not only in thé 
Afbes adjoyning to the inward Surface of the 
Tube, but alfo thro the whole Body of it, and 
that egaaly too, (as appeard upon exami- 
nation. 2 9 i Hae Ne 

~Whatever therefore were the Caufe of 
the Water’s Afcent, that Caufe acted uniform. 
ly, fince the Water was in all parts and places 
equally influencd by it. — 


Sixthly, The bulk of Air forced out of the 
‘Interftices of the Afthes, by the Water, we 
“may conclude (and I think rightly) to be 
equal to that of the Water which fupplied its 
place. And if fo, then twas as much as half 
the Content, of the Tube, or pretty nearly as 
much asthe Bulk of Afhes therein containd, 
(as follows plainly enough from the jr/t 0é- 
fervation.) | | 

Seventhly, The Afcent of the Water was by far 
Swifter, when there was a much greater quantity 
of imprifon'd Air to oppofe its Paffage, by reafon 
of the longer Column of Afhes (in ‘which thac 
Was contain’d) than when it had made more 
way, and ‘ by getting higher inthe Tube, having 
Shorened the Column of Afbes) hada lefs quantity 
_ of Air torfieft ic in its Motion upwards. . 


Query 
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Query 1. Does not this Phenomenon of 
the Afcent ofthe Water through the Interftices 
of the Afhes, amount to the very fame Cafe with 
that of its rifing in fmall Tubes, or between two 
Glafs Planes > Do not the Particles of this 
Matter, by their little Hollows and Intervals, 
form a, Congeries of minute flender Pipés, ot 
Surfaces very nearly approach'd to each other ; {0 
that the Liquid rifes in each Cafe by virtue 
of one and the fame Caufe? 


Query 2. Why isthe Afcerit of the Water 
flower, the higher it rifes in the Tube? _ 

Tis evident, chat at firft there is more in- 
tercepted Air to be remov’d out of the way; 
than afterwards, when the Water lias fhortned 
the Column of Athes. 

Is it thereforé true, that the Water dots at 
firft adtually meet with a more powerful Refftancé, 
and notwith|tanding rifes with more Velocity, 
than when tis lefs refij fied > Or, fhould we not 
father conclude, that it does indeed meet 
with lefs Refitanee at firtt, chan afterwards; 
and therefore, that rhzs intercepted Air is not in 
teality that Obftacle,. which at firft fight it ae 
pears to be? 


Query 3: ‘Whether the encreafing Weight of 
the Water, as it afcends, may not be efteem’d 
the Caufe of the diminution of its Velocity 3 
Becanfe, from Sratick Principles, the fame 

Power 


eh 1D 
Power moving different Weights, fhould pro-. 
duce different Rates of Velocity. — | 


Experiment VI. 
The Afcent of Water thro Afhes in 
Vacuo. . 


Aving filld a Tube about 10 Inches in 
‘Length with Athes, (as before) it was 
plac'd in a Recezver, and the Atr exhautfted: 
I {uffer'd itto ftand fome time in that ftate, 
to give liberty to the Air containd in the - 
Afkes to get away: Then plunging the lower 
‘End of the Tube under the Water, I found 
(according to my Expectation) that the Water 
rofe much fafter in that very much rarefied 
Medium, than in the open Air. Becaufe, in 
@bout four Hours time, it had mounted as 
high as it could go, having compleatly reach’d 
the Top of the Tube. hie 
So that comparing the Refult of this Trial 
with the former, we find that Hfere was a 
Height of r© Inches furmounted in 4 Hours ; 
whereas Zhere 32 Inches took up 130 Hours 
to finifh it. 


By 
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By which Account it\ appears, that thé 
Ffeights are in the Proportion of 34 to 1, but 
the Zimes as 323 to r. So that the Water 
was more than 32 times as long in going €in 
Common Air) a Space triple to that which 
was finith’d in Vacuo. : 

But this Eftimate of the {wiftna(s of the. 
Water's Afcent would have been more exact, 
had it been obferv’d, at what time precitely 
the Water reach’d the fame Height in both 
Tubes. Ex. gr. As here in Vacuo, the Tube 
made ufe of was 10 Inches long ; fo if it had 
been obferv d, in the other Cate, at what timeé 
the Water had reach’d ro"Inchesin that Tube. 
alfo, (as it was obferv'd. at wnat time it rofé 
16 Inches, viz. at the end of 24 Hours) then 
the Proportions of thefe different Times ir 
which the Water had afcended to the fame 
Heights in both Tubes, would have given a 
nearer account of the Velocities. For if the 
Motions were. equable, the Velocities would 
be juft reciprocally, as thofe Zzmes. But if 
they were not uniform, yet the rate of the 
Swiftnefes may be more nearly guefsd at, by 
taking the Liquid at the fame Heightin each, 
Tube, than at different Heights. 


Expéri- 
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«+ Experiment VI. 


The Afcent of Liquors in {mall Tubes, of 
unequal Thicknefs, byt equal Bores 
or Cavities. 


meters of whofe Cavities were as near- 

ly equal as they could be made, but one at 

leaft ten times as thick as the other; 1 put 
them into the forementioned Zizged Liquor. 

The Refule was, That there was no difference 

to be perceived between the Heights the Liquor 


| ee procurd Two Tubes, the Dia: 


had afcended to in each Tube. 
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ay FP eaUeS Wh RCIA De. Decne ie tse oe a nS 
Experiment Vill, 


The Afcent of various Liquors between 
two Square Glafs Planes. 


Try’d this in Spirit of Wine, Oil of Turpen- 

& tine and Common Oil, 4 \ 

~ All thefe rofe between the Planes, as the 
Tinged Water did. The Difference lay in_ 
this, that they all afcended in an Entire Body 
from one fide of the Planes to the other, with- 
out thofe Interruptions and Intervals, which 
generally happen when the Water afcends. 
And this, even tho’ the Planes were held to-. 
gether, without any thing to feparate them ; 
and not only fo, but alfo Forcibly prefs to-- 
gether : In which cafe they muft needs touch 
in many Parts. And notwithftanding that, 
the Courfe of the Liquor feem‘d to be perfe- 
Gly uninterrupted. . rhe a 
There wasa remarkable Difference between. 
the Zimes {pent by the Spirit of Wine, and the 
Oils, in their Afcents. 8 
The Gommon Oil mov'd extreamly Jluggifbly; 
in comparifon with the O71 of Turpentine and 
Spirit of Wine; infomuch that the Former 
was near an Hour in rifing as high as 
e the 


| ( tog) 
tle Two Latter would do in lefs than half 


Minite.: \ | 


Having how given an Account of the Fx. 
periments theimfelves, ‘and fubjoyn'’d what 
Remarks had a more immediate relation to any 
of them é» particular; T {hall now make fomé 
genetal OL/ervations upon the whole, and then 

| Confider bow thé Phéinomenon it felf may bé 


4 


Solv'd. 


4 | Firft of all chen, we find, that this Phgysi 
' tenon of the Afcent of Liquors (between the 
Surfaces of nearly contiguous Bodies) /jé tbaé 
tn {mall Tubes, does no way depend upon any A- 
ction or Influence of the Air. ay 
- For in all thefe Trials, the Liquor rofe with 
as.much eafe and freedom in an exhauffed Re- 
ceiver, as in the open Air: But in one Cafe par- 
ticularly, it afcetided with a vattly ereatet 
Velocity in fo thin a Medium as that we call 
a Vacuum, than under all the Preflure and vigo- 
rous Action of common Air, HSHBI 
There was indeed, fome difference, witli 
refpect to the Branching and Spreading of the 
Liquor in its Afcent; ‘but this is a trivial | 
Confideration in ‘comparifon with what ought 
chiefly to be’regarded in this matter, and that 
isthe Height and Force of the Liquor ; whieh, 
\ without the Air, willbe at leaft (to fay no more 
than that) as confiderable as with it, 


OO. iz Secondly, 
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: secondly: Some pdgiids rife fier a manner 
very different from what others do. 


/ 


‘This is plain upon thefe two accounts : 


t. Some Liquids, as they rife, branch them- 
felves into various little Streams or Rivalets, 
and by that means leave (to all appearance) 
‘vacant Spaces and Intervals betwixt them : 
After which manner ’twas obferv'd before, that . 
the tinged Water rofe between the Glafs Planes. 
But others again, mount up ail in an entire 
Body, from one fide of the Planes to the other; 
as common Oil, that of Ti urpentine, and Spirit of 
Wine. 


2. Some afcend with a prodigious Swiftne/s, 
i comparifon of others. 


Thus, the Two laft mention’d Liquors made 
at leaft an hundred and twenty times as much 
hafte to get up between the Planes, asthe for- 
mer did (asis plain from what was before re- 
lated of them.) 3 
_. And perhaps other Liquors may be difco- 

ver'd, which may as much exceed thefe in the 
Velocity of their Afcent, as oy did the com- 
mon Oil, 


‘And, 
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And, it may be, all imaginable Proportions 

of Velocity, may be anfwerd by thofe of Lit 
-quors (of ‘fome fort or other) afcending thus 
between the contiguous Surfaces of Bodies, or in 

_ fmall Tubes. For the Caufe of this Phanome- 
non (if it be what Itake itto be) is capable of 


producing an infinite diverfity of Effects, accor.’ 


ding to the Difference of the Matter it has to 
‘work upon. ; 


Thirdly, Liquids afcend not ily ihe perpen- 
dicular Dérectious, but in all aid le Angles 
of Obliquity to the Horizon. , 


For when the Experiment’ was made with: 
the round Planes, the tinged Liquor immedi- 
ately diffufed it felf to the Extremities or Edges 
’ of them, every where through the whole Cir- 
cumference. 

Now the Liquid could rife perpendicularly 
butin one Direction only, viz. that which we 
-may conceive to pafs through the Center of 
the Two contiguous Circular Planes. In all 
the other Directions it muft afcend obliquely, 
diverging juft as as an infinite Number of 


Chords in a Circle, drawn from the End of the - 


_ fame Diameter. - 

And {uppofing it reached a// Parts of the 
Circumference at the fame time (as it did, 
without the leaft difference to fenfe) we have 
then here, as it were, the Reverfe of Galileo's 
famous Propofition, about the Eguitemporance 

O 3 ous 


~~ 
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pus Defeents of heavy Bodies inthe Chords ie 
a Circle; For inthis Cafe, the afcending Li- 
quid defcribes them all in equal. times, as ia 
that Cafe, the defcewding Solid does... And if 
the one iia and the ether defcends, by virtue — 
of one and the {fame Caufe(as I cannot forbear 
thinking but they do) then, ’tis no wonder that 
there fhould be fuch an Agreement , betwixt 
them, and that the fame Caufe fhould producea — 
fimilar Effect, both in Solids and Liguids, when 
Similar Circumftances are {upposd on both fides. 
And it all amounts tono more, than Attraction 
upwards inone cafe, and downwards in the o- 
ther ; and this in the fame fort of Figure too, — 
namely, a Circle. fugiy 


Foiirsbhy, This Phenomenon i is nat confia'd 
to any owe particalar fort of Matter. 

The Liquids rofe, not only between the 
Glafs, but the Marble and the Brafs Planes too. 
And there’s no doubt, but had the Experiment — 
been made with Planes of various other forts 
of Matter, it might have fucceeded in like 
manner, ‘Tis pofiible, that fome Liquids may 
not rife between the Surfaces ot fome Bodies, 
which others will rife freely between: Nay, 
iknow not, whether inflead of rifing, they 
may not be ‘funk and deprefsd. ‘One and the 
fame Caufe acting in different Circumftances, ~ 


is capable of producing a great variety of 
Effects. ; 


Fiftbly, 
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“Fiftbly, A greater aitiiges ef Matter contri- 
butes nothing to the rifing of the Liquid. 

This is plain trom the Experiment of the 
two Tubes of equal Cavities, but. anequal 
Thickneffes. And by a parity of Reafon, the 
Thicknefs or Thinnefs of the Plazes {hould 
produce no alteration, with refpect to the Li- 
quors afcent between them. 


Sixthly, The the Afcent of the Liquoris fa. 
vour'd and promoted by {mall Particles of Mat- 
ter laid in its way. 

Thus the Water afcended higheft, when the 
Planes were rubb'd over with Wood. Afhes. 
Perhaps other Matter might be as great an 
Impediment ; or give more affiftance to fome Li- 
quors in their Afcent, than to otbers. But thefe 
and many other things, (which now I can bat 
hint) may perhaps, fome time or other, be 

propos’d as Subjects of farther enquiry. 


Having made thefe Obfervations (General 
and Particular) upon the feveral EXPERI- 
MENTS propos’d,the next thing isthe So/utzon 
of the Phanomenonit felf. And here I make no 
fcruple, to reduce all the Varieties mention’d 
to the fimple Cafe of fmaZ Tubes; becaule , 
they all of them (as is plain by confidering 
the Circumftances ) amount to no more than 


| That. 
O 4 For 
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For example: Thetwo Glafs Planes in thefe 


Experiments, being placd very ear one:ano-— 


ther, compofe a Tube of the Form of a Paral. 
lelipiped, whofe thicknefs is exceedingly {mall. 
So that therefore; having found a Solution for the 


Phanomena of {mall Tubes, the fame ‘may €a- 


fily be accommodated to ali the reft. | 


To proceed then; It appears evident to me . 


that zhe Principle. we. ought to have recourfe 
to in this Cafe, is no other than that of At- 
traction... 


A Principle which governs far.and wide in | 


Nature, and by which moft of its Phanome- 
na are explicable.\. I know very well: there 
have been Attempts made, to folve rh Ap- 
pearance diverfe other ways. Some have ar- 


gued from the impeded or diminifhd Action of 


the Air; others from the Jvnixion or Refting 
of the Parts of the Fluzd, on the Pores and Af- 
perities of the Glafs; others again from the 
Congruity and Iucongruity of the Parts of Mat- 
ter one toanother. This /a/? Notion, without 
tarther explication, is fomewhat more unin- 
 telligible than the two former: And tho’ per- 
haps they are all of them wrong, yet the Férft 
Zwo ways of folving the Difficulty have this 
Advantage above the other, that they are per- 
Spicuoufly Falfe ; ~whereas this latter is more 
—myfterioufly {o, leaving the Underfianding in 
dome doubt, whether it may be True, or no; 
becaufe of the hard Words of Congruity and 
Zucongruity, which being not explain’d, may 


y pofftbly 
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pofibly carry fome better meaning along with 
‘em than they feem to promife. . If it thould 
be thought that Aftraction is a Word no lefs 
hard and unintelligible than the former are, I 
can only fay this, Zhat’ris plain Fad that there 
1s a Fower in Nature, by which the Parts of 
Matter do tend to each other ; and that not on: 
ly in the larger Portions or Syftems of Matter, 
but alfo the more minute and infenfible Corpuf- 
cles. And that the Law which obtains in the 
former Cafe (viz. amongft the greater Bodies 
of the Univerfé) is fully determin’ and fete 
tled, namely, that the Attra@tion or Centri« 
petency decreafes reciprocally, as the Squares 
of the Diftances (of ‘the Attracted from the 
Attracting Bodies) do encreafe. But the Law 
by which the fmaller Portions of Matter tend, 
to each other, is not fo compleatly  fettled 
but leit yet for further difcovery ; only ‘tis 
known, that it muft be very different from 
the other, and that the attractive Forces here 
do decreafe in a greater proportion than that 
by which the Squares of the Diftances do encreafes 
but the nature of that Proportion, or how 
complicate itis, or what Varieties there may 
be in it, is not yet accounted for; nor will 
not eafily, becaufe of the feeming invincible 
Difficultzes. that attend the making Experiments 
and Obfervations requifite to fettle fo xice a 
Point. Only the Fact it felf is paft difpute, 
andthe Difcoveries made by that very great 
Man, Sir ISAAC NEWTON, (the Ho- 


nOUr 
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nour of our Nation and Royal Society) have fet 
both thefe Laws of Attraction thus far, in a 
very clear Light to all that will ufe their 
Eyes to fee them. — a tied 
Now fince we are certain there is fuch’a 
Principle in Nature, and one fo Extenfrve 
and Predominant too, as that of Attraction ; 1 
think it would ‘be a fatisfactory Proof enough 
of the Intereft of that Principle inthis Phano- 
menon, to fhew that ic may be handfomly ac. 
counted for by it, without being fore’d upon 
any of thofe obfcure precarious Suppofitions, 
which in other Solutions a Man can’t well 
avoid. <.. 
However, before I do this, I fhall argue the 
Point another way, and by fhewing fome 
remarkable Agreements of this Phanomenon, 
with others in which Attraédion is moft evi- 
dently concern’d, do fomething, I hope, to 
perfwade a belict of the Intereft of the fame 

Caufe here alfo. , 


_ What I propofe to confider at prefent 1s 
the Magnet or Loadjtone, {ome of whofe Ef- 
fe@s coincide with thote of fmall Tubes toa 
Wonder. | ie 


_a. A Loadftone of any Form whatfoever, 
wall attra@ Lron. | 


So 
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So we find that Bodies fet together after q- 
ny manner, or in any figure whatfoever {G 
they do but compofe a fmal Tube, or what is 
equivalent thereto, will give occafion to the 
Liquor to afcend between their Surfaces. 
2. The Magnet exerts its force as well in 
Vacuo, asthe open Arr. 
__ And we find that Liquids rife as freely ia 
the one as the other of thefe: in the moft 
thin and rarefied Medium, as well as the moft 
-grofs and denfe. : 
3- Small Loadftones, for the generality, have 
a fironger attractive Power (in proportion to 
their bulk) than the large ones have : And {o 
{mah Tubes will make the Liquid afcend higher 
than great ones will. And as the inward Cae 
vities and Surfaces are leffen’d, fo the Liquid 
will rife higher and higher. — : 


4. If a Loadftone be divided into feveral 
parts, or {mall Loadftones, thefe little ones - 
({uppofing the virtue of the Stone to be ez 
_guably {pread thro’ the Body of it) willall to- — 
gether fuftain a vaftly greater weight of Iron, 
than the one great one alone betore would 
do; tho’ taken co/eéfively, they contain ve- 
ry nearly the fame quantity of Matter with 
vt. 


So- 


a 
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So, were a Tube of a very fall Bore, but 
a great Thicknefs, to be divided’ into feveral 
Tubes or parallel Surfaces, the Quantities of 
Water fuftain’d in allof them together, would” 
vafily tranfcend ¢hat, which was fuftaind 
when they were all united together, and sbi: 
pos'd but one fingle Tube. 

So that in fmall Tubes, as well as Lond vane 
the encreafe of Superficies is That on which 
the Encreafe of the Force feems mainly to 
depend. Nor does this Affertion any way thwart 
what was faid before, viz. That as the Sure 
faces did decreafe, {fo the Afcent of the Liquid 
would be more and more confiderable: For 
there I only compard the Effets of Tubes of 
different Diameters one with another; and 
— fhew, that the lefler Tube has the Advantage 
of the greater : But here I compare the Effects 
of innumerable little Tubes, all made out of one 
fingle Tube, with the Effe@ of that fingle Tube 
it {elf ; and fhew, that the Excreafe of Superfi- 
cies confequent upon fucha divifion, gives the 
Aggregate, or Collection of Tubes, (by many 
degrees) the Advantage of a /ingle one. 

Now, upon thefe Accounts, ] think, IT have 
_ fome Grounds to believe, that the Phanome- 
na of the Load.ffone, and of {mall Tubes, de- 
pend upon one and the fame Principle in ge- 
neral: For here’s a furprizing Corre/pondence 
of Effecis ; why then may they not agree in 
their Caufe : > 


But 
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A 


— But to proceed. ‘That Attraction 1 {peak 

_of (as the Caufe of the Afcent of Liquids in 
fmall Tubes) I make to proceed (mainly, if 
not folely) fromthe Jenermoft or Concave Sur- 
face of fuch a Tube; and not fromthe Sodidity 
or Quantity of Matter which it contains, And 
a Proof that this is fo in Fad, may be deduc’d 
from the Experiment of the Two Tubes before- 
mentioned. But more than this, that it like- 

wife ought to be fo, appears by ag hence, {hat 

the Attractive Power of {mall Particles of Mat» 

‘ter alts only on fuch Corpufcles as are in contad 
with.them, or remov d but at infinitely little Di- 
flances from them. 

_ Upon which account, I think, I may fay, 
that the Remoter Surfaces of the Tube, be- 
tween the zunermoft or Concave one, and the 
outermol? or Convex one, do contribute nothing 
to the Effe@; thatis, the Liquid is not influ- 

enced by any Attraction of Theirs. 


_ Thefe things premisd, let usin the next 
place confider how this Phenomenon may be 
accounted for by Attraction: That is, How the 
Liquid may rife in a {mall Tube, by the Attra- 
tion of the Parts thereof by the Concave Sur. 

face of the Glafs. 

~~ Lee ABCD bea {mal T; ohh, perpendicu- 
larly immersd in a Liquid, whofe horizoxtal 
Bauiarent is ECDF. 


The 
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The Parts of the Liquid at aa, 64, adjéii-— 


ing to the concave Surface of the Tube, are 
ftrongly attracted by it, and that in a Direétion » 
perpendicular to the Sides of the Cylindrick 
Glafs; or (which is all one) parallel to EF, 
the Surface of the Liquid. 


Now the Particles aa, 64, gravitating in 
Directions perpendicular to EF, that is, pa- 
rallel co AC and BD, the Sides of the Tube; _ 


by means of the aforefaid Attra@ion, itcomes — 


to pafs, that the Particles 2a, 4d, have all of 
them a much lefs Momentam or gravitating 
Force, than otherwife they would have, were 
the Attraction away. NS 
Therefore the Parts of the Fluid, which lie 
immediately wader them, are much lefs prefs’d 


upon, than otherwife they would be.. ! 


And altho’ the Particles: dd lie farther out 
towards the Middle of the Tube; yet in a 
very minute and flender one ({uch as we here 
{peak of ) they are neaf enough to be within 


_ the reach of the powerful Attraction of the 


Surface, fo far as to be in fome meafure influ- 
enc’d thereby ; either zmmediately or mediately, 
by the means of the Particles aa, 64, which 
are {trongly urged towards the Glafs, and do 
(by the General Law) attract the neighbours 
ing Particles dd, towards themfelves. | 

- Upon thefe accounts, the Momenta of all 
thofe Particles, comprehended within the Cir- 
-cumference of the lower Bafis of the Tubé, 
being much Ieflened ; the Fluid, which hes. 
} directly 
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dire@tly under them, -is proportionably lefs 
prefsd. . 

_ But the Parts of the Fluid SfFf, which lie 
between the Surface EGDF and the Bottom 
of the Tube, at more remote diftances from 
the Sides of the Tube than its Setnidiameter : 
Thefe Particles, J fay, being out of the reach 
of any fuch Attraction, do gravstate with their 
whole Force or Momentum on the Rotts which 
‘die under them. ) 
_. Therefore it appears, that by the pro ov 
of the-{mall Tube into the Liquid, the Agud- 
fibrium is deftroy’d between thofe Parts of the 
Liquid lying within the Circumference of the 
lower Bafis, and thofe which are placed with. 
out. 

Therefore, by the Hydroftatical Laws, the 
Liquid muft rife within the Surface of the 
‘Tube : For the frronger Fluid will till prefs in 
“upon the weaker, and force it away before it: 
That is, the Particles about aa, 44, princi- 

pally ; and next to them, the Particles about 
| ae muft neceflarily give way to the Particles 
below them, which are urged on by the Sw. 
psrior Momentum of the Particles which come 
from the aforefaid remote Diftances about. 
ffff. 
» From whence i it follows, that thofe Particles 
abouc aa, 46, muft neceflarily afcend pigher 
in the Tube, as to e'e ee, 


agree 


When 
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When they are rifen higher, the Attraction 
tothe Sides of the Tube will take place as_ 
before; and by leflening their Momenta, with 
refpect to thofe Je/ow them, will give a new 
QOccafion to the External Fluid, to infinuate 
it felf within the Bottom of the little Tube, 
and confequently to puth thofe Particles ftill 
up higher, as to: gggg. 

Thus by the continu'd Action of the fame 
Caufe, the fame Effect follows, and the Liquor 
continues to afcend in the Tube, till it comes 
to acertain determinate Height, where it keeps 
its Station, and that by virtue of the fame Laws 
which brought it thither. | | 


And this, I hope, may bea fatisfactory Ac- 
count of the reafon of this Phanomenon ; 
and ferve to fhew the Manner and Way by > 
which Liquids may be conceiv'd to rife in fmall 
Tubes. I mutt beh it appears to me to be the 
“aii one. 


N. B. I fpake but now (with a particular : 
Remark) of the Preflure of thofe Particles of 
the Fluid, which lie at more remote Diftances 
from the Tube, than its Semi-diameter. 

‘Tis to the Energy and Force of thefe, that 
the Afcent of the Fluid feems chiefly, if not 
entirely, to be owing. For thofe Particles 
nearly adjoining to the Convex Surface, 
are attracted in fome degree, as well as thofe 
which are approach’d to the Concave: And 
| therefore 
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therefore can’t be imagitrd to haveé any fueli 
preponderating Momentum, as to foree thofe 
within to afcend in the Tube. 

But fuch Particles as are placed at fareher 
Diftances beYond the Convex Surface, fuffer 
ho Attraction from it and fo are fufficient to 
prefs the Liquid away before them. 

But it may be faid here, that if the furfoune 
‘ding Parts of the Fluid without, on the Convex 
fide, were attracted as well as thofe within, 
on the Concave; then the Fluid ought, by thefe 
-Principies, to ‘rife without, on the Convex 
‘Surface of the Tube, as well a8 it does within, 
onthe Coxéave: Which Experiment fhews that 
it does not. 

But (in anfwer to this) the Reafon why i i€ 
ought not todo fo (or at leaft very inconfide- 
rably) is dbvious, I think, from the different 
Natures of Convexity and Concavity. 

Suppofe we a {mall Particle of a Fluid, if 
‘eontaét with the Convex Surface of a Tube! 

‘Tis plain, that all the Linéol@ or freight Fila- 
ments compofing this Surface, aré averted, of 
turn’d from the aforefaid Particle, except that 
one fingle Filament, in whieh it touiches thie 
Surface. 

But on the Caneade fide, all ie Filaments 
are turned towards fuch a Particle, whicli 
We iinagine to be in contad with the Surface 
there. 


p | Frofti 


| bai which bears alefs ren toits Weight, 
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From whence arifes an exceeding great dike 
- ference between the . Attractions of a Particle 
of Fluid Matter, by the, Filaments on the Cone 
vex, and onthe Concave fidei. . 
For in the Former Cafe, the (aidParticle mile 


be vaftly more out of she reach of thefe Attrae, | 


Ciions, upon the account of the averted Pofi- 


tion of the Filaments, than in the Latter Cafe, | 
where the Jneurvation turns the attracting, Lz- — 
neole towards it, and by. that. means prefenting © 
a much greater Force, Pred ueeh a proparsonaliy: | 


sreater Effect. 


And for this reafon, the Parts of tHe Fluid 
within, lofing beyond Comparifon. more. of | 


their Momentum than thofe without .do ; the 


Fluid ought to rife beyond Comparifon more | 


on the Concave, than onthe Convex Surface of 
the Tube. That is, its afcent on the Outhde 


ought to be fearce fenfhle ; and J believe, at | 


will be aways feund to be fo, Pa: 


. Thus far we have fhewn the Reafon why : 


the Liquor, muft rife in the /maZ Tubes. | 


From: hence now it follows likewife, that 
it muft of necefity rife higher in Tubes of a Jmnall- | 


er, than thofe of a larger Bore. 
For fuppofe there be two Forces, each of 


which isto lift.a feveral Weight... Now, from — 
the Principles of Mechanicks, that Force which — 


bears the greateft Proportien to its Weight, will 
be able to raife that Weight higher, than that 


will 


er oa 


F 
| 
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will. be able to raife that Weight. Let usalto 
take two Tubes of different diameters, and the 
fame height : The attractive Powers are as thé 
Surfaces ; and the Weights or Quantities of 
Liquor to be:rais'd into thefe two Cylinders, are 
as their folid Contents. Or, becaufe the 
Heights being the fame, the Surfaces are as 
the Peripheries ; andthe Contents, as the Area’s 
ofthe Ba/fes ;) the Attradive Forces will beas 
the Peripheries ; and the Weights,as the Area’ 
of the Bafes. ne | 
_. But there is a greater Proportion between the 
‘Periphery and the Area of the Bafe in the 
_jmall Cylinder, than there is between the like 
Quantities in the: great one. Thereforein the 
fmall Tube, the Attractive Force bears a great- 
er Proportion to the Weight of the Liquid to be 
raisd, than it does in the great one. And 
therefore the Liquid muf? rife higher in the for- 
mer, than inthe datrer. | 3 a 
From ‘hence likewife we may forma Rule, 
that may help towards determining the Height 
the Liquid muft afcend.to}.in any given {malt 
Tube. | ary : 
-» For the Liquid mult neceffarily rife till ic 
comes to fuch a Height); that the Momentum — 
of allthe Liquid iw the Taube, as it is there 
diminifo d by the Attraction of the Surface,’ be- 
tomes equal to the wadiminifhd Momentum ot 
the External Liquid, at that depth the Tube 
is immersd to. And°when it is come to that 
| Puig | _. particu. 
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particular. Height, it muft as neceffarily ftand, 
and go no farther. | a 

-And‘in that Cafe, the Proportion will run 
thus ---,. As the Diminiff’d Gravity of the Li- 
quidfin the Tube, is to the Abtolute Gravity of 
the Collateral Cylinder of External Liquid ; fo 
is the Depth of Immerfion, to the Height of 
the Liquid inthe {mall Tube. For, I fuppofe 
the Cylinder of the Fluid in the Tube to be 
 balane’d by one without, which has the fame — 
Bafe, and whofe Height is equal'to the Im- 
merfion ; for the Bafes being the fame, the — 
Heights are as the Contents or Quantities of 
Matter. And to make an Equilibrium, -or~ 
Equality of Momenta, the Forces muft be re- 
ciprocally, as the Bulk or Quantities ; that is 
Cin this cafe) reciprocally as the Hleights. 

Now, as for the Reafons inducing me to proe 
pofe a Solution of the Phenomena of Capidlary 
Tubes, on fuch Principles as I have here done ; 
J think it ‘not improper here to “‘fubjoin 
them. | 

’Tis true, the direct and feemingly-(treight 
afcent of the Liquid, from the /ower to the 
upper parts of the Tube, would, at firft view 
tempt one to think: of no more than only az 
Attraction upwards; or in Directions parallel 
to the fides of the Tube, inftead of. perpendi- 
_ cular thereto ; and fo to derive the Fluid’s af 
cent only from this, without any regard to 
Hydroftatical Laws, or the lofs and recovery 
of an Equilitrium., But in this way there ap. 

peard 
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pear'd feveral Difficulties, of that flreneth, that 
I could by no means get over them ; and the 
confideration of thefe, determin’d me to folve 
the Phenomenon the other way. 


’ For, t. I could not fee any Reafon to con- 
vince my felf, why a Particle of the Liquid, as 
aor b, which isthere at that point in actual 
contact with the Glafs, fhould not be attracted | 
to and by that Particle, rather than by ano- 
ther above it, and remote from it: Or at leaft, 
why it fhould not be vaftly more attracted 
by that Particle with which it is in contad, 
than by another above it; and confequently, 
why the Attraction fhould not firft begin, in 
lines perpendicular, and not parallel, to the . 
fides of the Tube, whatever be done after- 
wards: For I donot abfolutely exclude the 
former Attraction from being fome way con- 
cernd, tho’ I make the /atter the main and 
principal Caufe of the Afcent, 


ae al Body’ refting on an Fforizontal Plane 
were to be drawn (in a Direction parallel 
thereto) againft an upright or vertical Plane 
erected upon the fame Horizontal Plane ; it 
appear’d certain to me, that the actual Pref- 
fure of that Body in the Horizontal Plane 
would be diminifh’d, according to the force 
wherewith the Zhread was drawn, which prefs'd 
2t again(t the vertical Plane. For it may be 
drawn fo hard againft i upright Plane, that 
P43 the 
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the Horizontal one fhall have little or nothing © 
at all of the burdenof it. And. applying this 
to the Cafe in hand ; I concluded, that for 
fhis reafon the Momentumof the Parts of the | 
Fluid aa, 46, muft be abated, with refpe— 
to the Particles lying. immediately under 
them. ' hi? sp , Lik 


3- When I fuppos’d the Liquor to afcend — 
purely by virtue, of the Attraction. direttly 
upwards, in Lines parallel to the. fides of.the 
Tube, I could not fee a reafon, why. the Liquid 
fhould ever ftop in any Capillary Tube before it 
comes to the very. top of al; which yet Expe.~ 
rience fhews it does.  For.if the Attra@ion be 
folely from the upper parts, then as long as 
there is any part of the Surface left unoccu- 
pied by the Liquid, fo loug there...is a Caufe 
left in being, of the Liquads farther: Afcent, 
And if there be that-Caufe in being, why 
fhould it not exert it felf, and make the Li- 
quid rife, as well when ‘tis gotten up 2 or 3 
Inches high. in the Tube, as when it was be- 
low at the bottom 2. All Circumftances bere, 
are the fame as there, as far as I can with all 
my Attention difcover. And that the Liquid 
has already poffefs'd {ome part of the Surface, 
can be no reafon why that part which is not 
‘poffes'd, fhould not. exert its Attractive Force, 
and draw up the Liquid, till it is gone as 
high as it can go; thatis, till the whole Tube 
is full, : bgt . 
| In 
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«»An.a word, Why. thould: E-deny the. wpper 

art. of:the Tube that-»Ateractive Power, — 
‘which. Lf freely allow to the lower 2 1 know 
no reafon, to imagine this Virtue to lie fo uns 
equally featterd about the Tube; and if it be 
not fo, then, I think, I,ought to expect the 
fame Efead fhould take place in the upper 
pa of it, that does in all other places., 


‘end therefore, 4 . By Fhe Explication wane 
I have here given oh this Phanomenon,I found 
I could give a Reafon for the Afcent of hie Flu. 
_édtoa determinate Height :in any Capillary Tube 
propos'd ; which I faw no way, that was tole. 
tind apa igi to do by the other Me- 
tho ) 

For the Medieetan off the esternal ahead 
va in. fome. meafure, taken into this. Ac- 
count, as well as the .Attractioniof the Tabe ; 
the Hydroftatical Laws, by which I fuppofe 
the Liquids within and withoat:to be balanc'd, 
will themfelves determine the Height to hich 
the Fluid muft rife, in the Iube: Otherwife, 
as I. hinted before, ‘tis not’a flight Difficulty, 
to, conceive any, other Limits »to bound the 
‘Motion of the Liquor upwards, but the very 
top of the Tube it felf; And there indeed it 
mutt ftand, for a good Reafon. But if it fectles 
at any determinate depth below that, and this 
by virtue of the direc? or upright Attractions, 
I muft needs fay, ‘tis a Riddle, out of the In- 
tricacies of which I have little hope to deliver 
my felf, P 4 | For 
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For the remaining Part of the’ Concave | 


Burface lying above the Liquor in ‘the Zube; 
either has, or has not, the Power of Attrattion, 
like the other Parts of the Surface elem. 

If xot, By what Law is a Tube fo divided 
into attratlive and. non.attraclive Segments ? 


How isthe Limit between thefe two very He- 


terogencous Parts determin‘d? 


Was there Originally and igeays fuch a Di. 7 


ftin@tion 2 Or, did it commence: when the 
Glafs was firft blown into the Form of a Capi/- 
lary Tube? Or, did it begin to take place only 
when the Tube was actually owes in the 
Liquid ? 

In fhort, Does dhis flrange Property owe its 
Rife to Nature or tothe Fire ; the Blaft which 
made ita: Tube, or to the Water ’tis plang’d 
in, when the Experiment i is to be performd? 
If it be not toone of thefe, I am at a Lofs 
for its Original. 

On the other hand, If the remaining part” of 
the Tube, above the Surface of the Liquor 
_ where it fettles, be endow’d with an attractive 
Force, fi imilarly and proportional ily to the reft, 
why does it not exert it felf, when the a 
is fairly prefented within the Sphere of it ; 
like manner as the Attraction of the other 


Parts delow did, when the Fluid v was brought 


adi their Sphere ? 


| { 
By 
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By. How much the greater a Difficulty ie 
will be, to anfwer thefe Confiderations upon 
Juft and Philofophick Principles ; by fo much 
the more, ‘If hope; will the former Solution I 
have given, appew to be cleat and natural. 


Tcould proceed to fhew farther, how the o- 
ther Phenomena of Small Tubes might very 
naturally be folv'd from ¢hefe Principles; but 
it being very eafie to make that Application, I 
fhall, wave all Difcourfe of thofe matters; and 
‘with that I have now faid, conclude this ES 
fent Subject. | 


\ 
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tn “Account of | an Experiment, pile tn 
the. different. Denfities. of the. Aa; 
from the greatelt Degree of Heat, to 
* that of | Cold, in our Climate. A 


r Took a Glas Tube. A edly two > Foot long, 
and of about, one. Fifth , in. ‘Diameten; 
“which I bent into the Form of.a Rectangular 
Syphon, at nearly the Diftance of fix. Inches 
from one End, thus : 


f 


At that Extremity of it which was fartheft 
from the Angle, I cemented on a hae Screw 
with a fmall Perforation in it ; by which 
means, when I had put a little Quick /ver in 
at the fhorter Leg, by inclining the /oxger Leg 
this or that way, “E could bring the Mercury to 
re{t any where at pleafure; as at A A. 

The 
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The little Column of Mercury I here made 
of of, was about half an Inch in Length, as 
being. ‘fafficient for the purpofe of this Experi- 
riment. Then having f{crew’d a. Cap onto the 
longer or Horizontal Leg of the Syphon, and 
the Mercury being fix'd and fettld in a certaty 
Part, J convey dit into a Trough, together with 
a 71 hermometer, and pour'd on as much warm 
Water, as would cover the Ball of the 7hermos 
meter. Thus the Syphon lay, with. its longer 
Leg under the Water, in an exact Hlorizontal 
Pofition, and its fhorter Leg upright and above 
the Water. And the Refult of this Contrivance 

was the Prevention of fome Inconveniencies, 
which would have follow’d upon placing the 
Syphon fo, as that the Water thould have tound 
its way into It. 

» Befides, the Action and P ower of the Ex. 
ternal Air could not have been fo certainly 
argu'd and determin ‘d, in chat Cafe, as it might 
have been in thzs ; where: it had liberty to. 
prefs as it would, and that zmmediately, without 
oppofition or hindrance from an intervening 
Body.. The Spirit inthe Thermometer, being | 
quickly influenc’d by the warm Water, I futs 
ferd it to rife up as high as the little Ballon 
the Top of that Inftrument, and indeed to pafs 
‘into it ; that fo I might make my Obfervati- 
ons on its Defcent with more Exadtnefs, For 
Timagind, that by that time the Spirit was 
fallen to fome convenient Degree, defigned 

to begin the Account at, it might have ac- 
‘ quird 
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quir'd 2>pretty equal Degree of Heat i in all i its 
Parts.” 

‘Accordingly, I began my Obinetena 
when it had defcended to 130 Degrees above 
the Freezing Point; at which time foundthe 
Length of the Column of Air, from the clofed 
End of the Syphon to the neareft Surface of 
the Quickfilver, to be juft 144 Tenths of In- 
ches. . After the Spirit had defcended: ro De- 
grees lower, the Air, which before poflefs’d 
144 Parts, tack'd one of them now ; and:foon 
fucceffively at every 10 Degrees Defcent of the 
Spirit, the Column of the contain’d Air was 
leffen’d in its Length one exact Tenth. 

When it had defcended to 30 Degrees above 
the Freezing Point, the Air was foundto ae : 
but 134 of the foremention’d Parts. 

So that from hence it will be eafie to con- 
clude, that arthe Freezing Point, the Air inthe 
Syphon would be reduc'd to three Tenths lefs 
than at the laft Obfervation; .and confequently 
at soDegrees below the Freezing Point(which [ 
am inform’d,. is the greateft Degree of Cold 
that has happend in our Climate ) it would be- 
reducd to 126 parts:of the whole, and in that — 
State would be one Eighth more ‘dente, than 
when at the greate{tDegree of our NaturalHeat. 
And the reafon why I could not prove this lat- 
‘ter part by Experiment, was, that when Icame 
to expole the Zhermometer and Syphow in the 
open Air, or Freezing Mixture, the Syphon 
would inftantly receive the Impreffion of the 
Cold, 
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Cold, and the Air contain’d in it be confide. 


rably: contracted, before the Thermometer gave 
any fign of fiich Alteration. But feeing the 


former part of the Experiment fucceeded fo — 


very regularly as it did, I think,° there can be 
no doubt of the Truth of the. whole Calcula. 
tion; nor do I yet fee how it ane be better 
perfor md. 
I thall add a Table of the dieeagene Degrees 
of the Airs Denfity at every 10 Degrees, from 
130 above the F yeezing Point, to 50 Degrees 
below it. 

ThisExperiment was made Febuary the r1th 
1708 ; the Mercury in the Barometer (at the 
fame time): ftanding. at t 30 Inchies: 


. 
Dito? Degrees 
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N.B. For the etter underanding of ‘the 
foregoing, Experiment, I would note fomethiag 
concerning thePofition and Motion of the dite 
tle Column of Mercury. 1 in the | wAdeaceontad Leg : 
of the Sypbomi. © 

This Body of Quick/f a athe fix d ina cers 
tain part of the! Tube (as, fippofe thereabouts 
where’ it wow: appears to be, in the Fig.) .was 
afterwards, by the Rarefaction, of the Air (cou: 
tain’d between it, andthe! End coverd withthe — 
Cap) driven farther towards rhe sdagle of the 
Syphon :' For-the Mercury; when put ie, necef- 
farily forcing the Air along before tt, there muft 
needs be a Column of Air included between st 
and the’ End ofthe Syphon guarded with ‘the 
Brafs Cap 3.and that Air mutt.as xeceffarily. be 
rarefied by the Heat of the Warm Water; and 
that Rarefaction or. Expanfion will force the 
Mercury towards the Angle of the Syphon, 
where it has only ‘the Preflure. of the External 
Air (thro’ the open fhorter Leg of the Syphon } 
to encounter with, as an Jmpediment to its 
Motion that way. Now, the jrff Expanfions of 
the included dir, by the Heat, are fufficient to 
overcome the contrary Preflure'of the External - 
Atmofphere: And by this means the Column 
of Mercury is prefs’d towards: the Angle of the 
Syphon fo far, till the Rarefactiom and the: out- 
ward Preflure come to: balance-one‘another. 
Then, as the Water cools (and the Zfeat grow- 
ing /efs, the expanfive Force of the included 
Air by confequence abates too) the — 
or | O 
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of the:Atmofphere thro’ the fhorzer Leg of thé 
Syphon begins to prevail, and‘ confequently 
forces the Mercury more inwards, or farther 
from the: Angle of the Syphon. And thus the 
Rarefaction ftill diminifhing, and the Weight 
of tle Atmofphere gaining more and more 
upon it, the Mercury is {till driven farther 
from the. Angle of the Syphon, and fo the 
Length or Diftance between it and the Eud ¢o- 
_ ver'd with the Cap, becomes ‘continually lefs 
‘and lefs. And thefe Diftances are expref{s'd’ in 
that Column of Parts inthe Table, which an- 
fwer tothe Degrees of the Spirit's Defcent in 
the Thermometer. | Vo. See : 

This Experiment it felf proves the Spring of 
the Air, as it fhews us the Axterna/ Atmofphe- 
rick Column firft giving way to the more pow- 
erful Expanfion of the zvcluded Air, andthen by 
degrees recovering it felf, and forcing the Mer- 
cury away before it, towards the other End of 
the Tube. ) $53 

We fee likewife the Ground gotten by the 
External (which is the fame with that /o/? by 
the included Air) to anfwer exactly to the A 
batements of Heat indicated by the defcending 
Spirits inthe Thermometer? Sothatthe Liquor 
there always gave an exact and perfe@ Ac- 
count of the Contraction or fbortening of the Co- 
lumn of included Air; that 1s, of its Denfity. 

The abundant Ufefulnefs of which Obfervati- 
on, I may fome time or other more largely dif- 
courfe of; jé oonsupol if 
a; EX. 


C 225) 


EXPERIMENTS ‘ 
Concerning the Refradtion of the Airs 


£4 Bout Ten Years fince, that Curious and 
| Ingenious Member of the Royal Socié« 
ty, Mr. John Lowthorp, contriv’d an Apparae 
_ tus to demonftrate fenfibly the Refradions of 
the Air,. which hitherto had been perceiv'd 
only by the fubtle and nice Divifions of Aftro- 
_nomical Inflruments. He made a Macuum ben 
tween two inclined Planes of Glafs by the help 
of Quickfilver ; thro’ which an Obje& view’d 
with a Telefcope was {een, upon re admiffion of 
the Air, very fenfibly to change Place: Ar 
Account of which Experiment is at large in 
Phil. Tranf. N° 257, and in the French Memoirs 
_ for the Year 1700, to which I refer. 

Mr. Caffni the Son having been prefent 
when Mr. Lowthorp made this Experiment bes 
fore the Royal Society, made a Report thereof | 
to the Royal Academy of Sciences of Fraice ; 
and, upon his return home, thofe Scavang 
thought it worth their while to re-examine 
the matter: But tho’ themfelves thought it 
very flrange, yet, as they manag’d the Trial, 
they declare in the Hiftory of their Academy 

Q for 
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_ for the Year 1700, That it did not fucceed; and, 
that the Beams of Light pafling thro’. fuch a 
Vacuum fufler'd no alteration by Refraction. * 

How well they made their Vacuum, tho’ 
they fay it was bien exactement, may jultly be 
queftion’d; or rather, the thing. being fo evi-— 
dent, it will not feem malicious, if we fuppofe 
fome little Senfe of Emulation might incline 
them to deny the Honour of an Improvement 
of fuch Confequence to Aftronomy, to a Fo. 
reign Academy. 

The Royal Society (whofe Glory it is to beas 
unwilling to deceive as to be deceived ) being 
informd that this Experiment was call'd in 
queftion by the Freach Academy, were desirous 
that it might be put paft difpute, by repeated 
and fully attefted Trials: Accordingly, I was 
order'd to make an Inftrument for the purpofe, 
by the diredtion of Dr. Halley, R.S. S. and 
Profeflor of Geometry in Oxford. It confitt- 
ed in a ftrong Prifm of Brafs, two fides of 
_which had Sockets, to receive Glafles as tru- 
ly plane and polith’d as could be gotten; and 
the third fide had a Pipe with a Stop-cock, 
whereby to apply both the Exhaufting and 
Condenfing Engine. ‘The Glaffes were firmly — 
fix’d and cemented in, fo as to bear both an — 
inward and outward Preflure, and the whole 
turnd upon an Axis, that ic might be made | 
to receive the Rays withany Obliquity defir'd: — 
And, to bethe more fecure, I affix’ a Mer- — 
_ Surial Gage, to difcover any the leaft Defect — 

| Se 
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in the Cement, that might happen ; thé Ar- 
gle containd between the two Glafs Planes 
being very near to 64 Degrees. . Aid this In- 
ftrument, thus prepar’d, we fitted to a Telef* 
cope of about 10 Foot long, fo as the Axis 
of the Telefcope might pafs thro’ the middle 
of the Prifm ; and.in the Focus of the Telefcope 
a very fine Hair was adapted, for direction 
Peathe Seshteo oy! |, N . 

Having chofen a proper-dnd very diftina 
erect Object, whofe diflance was 2588 fect, 
Fune 15. SV-.1708, im the Morning, (the 
_ Barometer being then at 29. 73, and the 7hers 
mometer at 60) we firft exhaufted the Prifin, 
and then applying it to the Zelefcofe, the Ho- 
rizontal Hair inthe Focus cover'd a Mark on 
our Object diftin@ly feen thro’ the Vacuuns, 
the two Glaffes being equally inclin’d to the 
vifual Ray: Then admitting the Air into the 
Prifm, the Object was’ feen to rife above the 
Hair gradually, as the Air, entred, and in the 
end the Hair was found to hide a Mark 104 
Inches below the former Mark. This often 
repeated, as often fucceeded. 


_ This done, we applied the Condenfing En- 
gine to the Prifm, and having Pump’d inand. 
_ ther Atmofphere, fo that the Denfity of the 
included Air was, by the Mercurial Gage, don- 
ble to that of the outward ; we again plac it 
before the Zelefcope, and then letting out. the 

Aw by the Cock, the Object, which before 
a, Q 2 eem’d 
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feem’d to rife, now appeard gradually tode- 
fcend, and the Hair at length refted on an 
Obje& higher than before by the fame Inter- 
val of roi Inches. And this likewife often 
repeated, never fail‘d. pif 


We again crouded in another Atmofphere, 
and upon difcharging the condens’d Air, the 


Object was feen near 21 Inches lower than — 


the Hair; but inthis, the great Preffure for- 
cing the Cement would not permit us to 
make fo frequent Repetitions as in the for- 
mer. | | 


i 


And thefe Experiments have been fhewn — 


before the Prefident; and, at times, to moft 
of the Principal Members of the Royal Soczety. 


So that ’tis hoped, the Faé&t may no longer be 


queftioned. 


Now the Radius being 2588 Feet, Ten In- 
ches and a quarter fubtend an Angle of one 
minute and eight feconds ; and the Incidence 


of the Vifual Ray being 32 Degrees, by rea- — 


fon the Angle of the Glafs Planes was 64 


Degrees, it follows, from the known Laws of 
Retraction, that as Sine of 32° to S.of 31°. 
59.26, fo Sine of any other Incidence to 


the Sine cf its refrated Angle; and fo is — 
Radius, or 1000000, to 999736; the Loga- — 
rithm of which Ratio is ---- 0001145 : whence » 


the 
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the Refraction of the Air may readily be com- 
puted at any other Angle of Incidence. 

By thefe Experiments it plainly appeard, 
That the Refraction of the Air was, as far as 
the Eye could diftinguifk it, exactly proporti- 
on’d to its Denfity ; the Refraction being the — 
- fame from the common Air to a Vacuum, as 
from a double Denfity to the common Air, and 
the Refraction from a treble Denfity to the 
common Air exactly double to ¢hart from the 
common Airto a Vacuum.. Whencethe Denfte 

ty of the Air, in refpect to the incumbent 4t- 
_ mofphere, being always as the Fleight of the 
“Mercury in the Barometer, the Refraction alfo 
will be, ceteris paribus, in the direct Arapeption 
of the Hezghts of the Mercury. 

“But this Dex/ty of the lower Air is confide- 
rably varied by feat and Co/d, as appears by 
the Table in Page 220; wherein we have 
thewn by Experiment, that the fame Air which 
when the Zhermometer mark'd 130 Degrees, 
(being the greatel? Summer Heat) accupied 144 
Spaces, by extremity of Cold, or at 50 Degrees 
below the Freezing Point, was reduc’d to 126 
of the fame Spaces ; but at the Freezing Point 
_ to 131.: It being very remarkable, that the 
Air and Spirit of Wine did proportionably con 
tract themfelves during the whole Experiment. 
Hence by help of the aforefaid Table, we are 
enabl’d togive a Rule to eftimate the Refraction 
of the Air at all times; havingthe Afeight of 
the Barometer and Thermometer: For with the 


(eg fame 
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fame Heat, the Rarefadction is as the Freight of 
the Barometer diretly ; and under the fame 
Preffure, itis as the Spaces of the fame Air 
occupies reciprocally. 

Now our Experiment being made when the 
Mercury was.at 29,71, and the 7hermometer 
at 60, which gives the Space in- the Table 
137: Let it, tor Example fake,»be requird to 
find what would be the Petra aion when the. 
Barometer is at 29 Inches, and the 7bermometer 
at the Freezing Point, or the Air occupying 
~ but 131 Parts. I fay, the Denfity of the Air 
at fuch time will be tothe Dewfry at the time 
of our Obfervation, as 137 times 29 to 131 
times 29,73; that 1s, as 15892 to 15589; 
wherefore the Refraction of the Air, at fuch 
time, will be in that fame Ratio to what it 
was Ffuxe 15,1708, How to apply this Rule 
to Aftronomical purpofes, and how to correct 
the Errors occafion’d by the Air's Refraction, 
in the Obfervations of the Stars, will path be 
fet forth 1 ina more proper place. 
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An Account of an Experiment concerning 
the different Weights of the fame forts 

— of Bodies, but of very unequal Surfaces, 
in Water, which were of equal Weight 
in Common Air, : 


1 ba very well known, by many Experi- 
ments, That the minute Parts of Bodies, 
which are fpecifically heavier than fome Men- 
ftraums, may, notwithanding their Excefs of 
Gravity, be fufpended and held up therein. 
This is feen in the Diffolution of Gold in A- 
qua Regia, and of Silver in Aqua Fortis, and 
many other Chymical Experiments befides. 
Now thefe Phenomera have hitherto been 
usd to be folv’d from the confideration of the 
great Increafe of Superficies (in {mall Bodies ) 
in proportion to their Bulk. For thefe Metals 
or other Bodies (fay thofe who go upon this 
Hypothefis) being divided into extreamly mz- 
nute Parts, by the Action of the Menftrua, a 
valt Increafe of Superficies, in proportion to the 
Bulk or Weight, is an immediate Confequent 
thereupon. i” 


Q4 And 
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And the Refiftance from the Liquid being 
greater or Jefs, according to the Superficies, it 
comes to pafs that Partzcles of Matter, {pecifi- 
cally heavier than a Fluid propos’d, may by 
that great Excefs of Refyftance above their Gra- 
vity, come to be fufpended, and float there- 


a in. 


Now, from hedes twas eafie to infer, That 
if chis was the reafon of the Phenomenon, 
fomething of this mighty difference muft needs 
appear by weighing equal Quantities of Matter, 
and therefore egually heavy, but of very unequal 
Superficies, in Water, or fome other Liquid; 
and then feeing how much the ove exceeded 
the other in Weight there. 

‘Accordingly, I took a Piece of Sheet. Brafs 
of an exact dnch fquare, and in Weight juft 482. 
Grains. I then cut as many {quare Inches of 
Brafs Tinfel, as were equal in Weight to the 
former, viz, 482 Grains; and thefe Pieces 
were 255 in Number. Now, here being {0 ve- 
ry great a difference of Superficies, I conclu- 
‘ded, there would be fome very confiderable 
difference found, arifing upon the weighing 
of thefe Materials in Water. But, to my great 
Surprize (being indeed, prepoflefs'd in fauour 
of the common Opinion) I found but two Grains 
difference ; the ingle Piece weighing in the 
Water about 422 Grains, and the other ihe : 
rate ones hardly two Grains lefs. 


And 
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And this, upon two or three repeated ‘Tri. 
als, made with all the Caution imaginable, 
Succeeded much the fame ; fo that the difference 
is not worth mentioning. Bias 

Now, here the Proportion of the Surfaces 
were as 1 to 255 (for reckon the Sides of all 
the Zinfei Lamine to be equal to the Sides of 
the fingle Brafs Lamina) and notwithftanding 
that in one cafe there was 254 times more 
-Superficies, than in the other ; yet there was 
fcarce a .:. part lefs Weight with all that Su- 
perficies, than with the former; which De- 
_ creement of Weight may, without fcruple, be 
attributed to fome {mall Bubbles of Air, which 
adher'd tothem unperceiv’d, 


And from hence I am ftrongly induc’d to 
conclude, that fome other Caufe muft be found 
out to folve this Phenomenon by, fince the 
Difproportion between Superficies and Bulk or 
Weight of Matter, is not fufficient to do it. — 

For fuppofe a {mall Meralick Particle, or 
one of fome other Body /fpecificaly heavier 
than a Liquid: And, fuppofe this to fink by 

itsown Weight, if put into this Liquid. Ac- 
cording to the foregoing Experiment, though 
this Particle were divided fo, as to have 254 
times more Superficies than now ‘it has ; yet its 
Lofs of Weight would be fo inconfiderable, 
that no fu/penfion in the Liquid were to be expe- 
tted from thence. And there is a pretty remar- 
kable Confirmation of this to be drawn from 
an 
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an Experiment I made with the Powder of Fine 
Flint Glafs. This Glafs made ufe of, was of that 
fort which is, of all others; the ence and 

freeft of Blebs. Farther: To have the other Parts 
of the Glafs as minute as well might be, after 
it was reduc'd to Powder, I pafs‘d it through a 
Lawn Sieve. And that there might be no Er- 
ror arifing for want of a juff Quantity of Mat. 
ter. to make the Trial with; I weigh’d an 
Ounce of this Fine Powder ‘againtt the like 
Quantity of folid Gla/s. 

And here likewife (as in the former Epa. 
riment) the Weight of this fo finety powder’d 

Glafs, in Water, difler'd by fuch a Trifle, from. 
the Cousterbalance of the folid Piece in the 
fame Element, that it was by no means worth 
taking notice of: Efpecially too, fince fome 
parts of it remaind floating in the Water, and 
never fettl’d, or funk down into the Bucket of 
the Aydroftatical Balance at all. 

But what this way of arguing from the 
Greatnels of the Surfaces of Bodies, and the’ 
Refiftance by the Liquid arifing therefrom, will 
not do, (with re{pect to the accounting far 
that Sufpenfion in a fpecifically lighter Medi- 
um) I believe, may be done by another Me- 
thod, and that effectually. In fhort, the fufpen- 
fon: of the heavier Particles of Mattersin Li- 
quids, I attribute to the fame Caufe that keeps 
the Liquors fufpended in ae I wens { mean, 
Attraction. 


The 
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.. "The minute Parts of Bodies confifting of 
Plane Surfaces, being ftrongly attradted by the 
Parts of a Fluid, in which they are plac’d (and 
therefore reciprocally attracting the Parts of 
that Fluid again) may, by the Action of thefe 
Forces, be held fufpended therein. And what 
dittle Bodies are not, or will not be, held fuf- 
pended ina Liquid, but are et fa therein to 
the Bottom of the containing Veflel, I believe 
to be fo, upon one of thefe two Accounts: Ei. 
ther that the Parts of the Liquid do more Strong. 
ly attract one another, than they do thofe Lirtle 
Bodies interfpers'd among them (which there- 
fore fubjide upon that {core ;) or elfe,that they 
do by their owx Attractions form themfelves in- 
tolittle Clufters, whofe Bulk and fuperiour Mo- 
mentum help to precipitate them downwards, 
This being laid down as the true Caufe of 
the Su/penjion of {mall ponderous Particles of 
Matter in Liquids ; I believe, our common Noe 
tions of Corrofiow and Diffolution, may alfo be 
rectified from the fame Principles. A Corro. 
five Liquor, or Diffolvent, in the vulgar fenfe, 
is a very unintelligible thing. For, not to 
mention other Incongruities, “tis not tobe con- 
ceiv d, what fhould carry the Parts of a Liquid 
with fo prodigious an Impetus, intothe Pores of a 
Solid Body, {o as to diffolve the whole Texture 
‘of it, and reduce it into infenfibly {mall Parts. 
But an Attractive Force in that folid Body will 
do this; by which the Particles of the Fluid are 
forced intothe Interftices of it, with a Momen- 
« lum 
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tum fuperzour to that of the Cobefi on of its Parts. 
For, this fuppos'd, its Parts will be feparated 
from one another ; that 1 is, the Body will be 
diffolv d. 

But the time, perhaps, will come, when this 
wonderful Law of Attraction (as it obtains in the 
{maller Portions of Matter) will be more ful- 
ly and clearly underftood, and fome new Ef- 
fects of it difcover’d, which now are not fi. 
{pected to proceed from that Caule, | 
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APPENDIX, 

Cantainine 2 fome General Re- 


‘marks on fome of the fore- 
going Experiments. 


HO’ there are none of the Experiments 
related in the foregoing Traét, but what 
will, I hope, be of fome ufe to the Intelligent 
Philofophical Reader, (ferving at leaft to excite - 
him to make farther Improvements himfelf, in 
Experimental Knowledge, if they don't give 
him all the Information he needs or defires;) - 
yet there are fome of them which being, I 
think, guéte new, aad moreover very furprizing, 
T thought it might not be amifs to: fill up a 
few Pages here withfome Enquiries into, and 
Reafonings upon them. 


The 
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The Experiments I principally refer to, aré 
thofe of Eledricity and Light produc'd by 
Attrition ; of which the Reader may find a 
large Account from pag.24. to pag. 87. and 
thefe relating to various forts of Bodies, and 
in vatious Mediums too. 


I begin with the Phxnomiena of Eledri: 
city. : * 

There aré fome of thefe fo firange in their 
Circumftances, that I confefs, Jam apt to think 
there are ot many in nature, more furprizing 
than they. are. begat - 

But tho’ the Difcovery is yet but young, and 
has not been made long enough, to be through. 
ly and perfectly difcufsd; yetfome things whieh 
are either p/aim and certain, or probable and 
likely,may be advancd in the mean time ; and 
as all Circumftances and Varieties in thofe 
Experiments come to be more accurately ex: 
amin’d, “tis to be hop’d we miay arrive at moreé 
Pofitivé Conclufions, about the Reafons of the 
Phenomena. ; 


The Four following Propofitions relate to the At” 
trition of Tubes. 


Prop. 1. Within the Body of the Glafs, aré 
tontain'd and lodg'd certain Parts of Matter; of 
confiderable Force and Activity, which by their 
Motions and Percuffons are tke Caufes of all thefé 


Effects. icity 
That 
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‘That there is an Emiffion of fome Matter 
-confequent on the Friction, I think is tod 
plain to be queftion’d; for ’tis obvious almoh 
to every one of our Senfes:: To the Eye; by 
the Motions of the Leaf.Brafs, and by the 
Light produc'd, when the Tube was rubb’d 
in the Dark: Tothe Feeling; by the fenfible 
{trokes and pufhes, made upon the Face when 
the Tube was held near it ;: To the Zar; by 
the Noife and Grackings, the Eruption was 
accompanied with, which might be heard at 
the diftance of Seven or Eight Foot. 

That this Matter emitted, is alfo emitted from 
orby the Tube ; Y take tobe as plain as the 
former. For how elfe: fhould the rubbing of 
the Tube, ever be an occafion of this Matter's 
difplaying and exerting it felf 2 If it come not 
from thence,the Attrition of theTube couldnot 
fetch it from any other Body diftiné from the 
Tube ; but the Teftimony of Sence'aflures us 
of this Likewife: For all the Motions of the 
Leaf. Brafs are directed to, or from, or about» 
the Tube ; and therefore ‘tis beyond all difpute, 
that the Courfe of the moving Matter is from 
thence. And ¥ believe, there’s hardly any 
one but will allow, that this Matter, 1f ie 
came from the Tube was certainly reposd and 
lodg'd there before. | | 


Prop. 2. Zhe Motion of this Matter is aot 
egaable and regular, but diforderly, fluctuating 
and irregular. 


This 
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_ ‘This appears from part of the Fad related. 
For the little Bodies fometimes would be drawn 
to, fometimes thrown from the Tube with vio- 

lence, fometimes be fufpended for a {mall time 
in the Air, and at other times flip along the 

fides of the Tube. They would repeat. thefeé 

- Leaps and Boundings for feveral times toge- 

ther, and flutter up and down almoft like fo 

many Animals, rather than pieces of Lifes 

lefs Matter. Now this Variety cannot be 

the Effect ofany even and regular Motion. It 

plainly fhews the moving Force to exert it 

felf (as it were) by fits; and to be propagated 
every way about in a confusd irregular Orb. 

For if Bodies once put in motion, can’t of 

themfelves alter their Dire@tion, but are o- 

ver-ruld by a foreign Force whenever they do 

~ it; and if the Diverfities of their Motions 

muft needs infer juft as great a diverfity in 

the Impulfes of the Bodies that move them ; 

then fince our pieces of Leaf-Bra{s, in this Exe 

periment, were fo very odd and extravagant 

in their Motions, ‘tis plain, that the Efluvia 

. (which alone can be the moving Bodies here) 

muft themfelves alfo be hurried after a very 

grregular manner. 


Prop. 2% The Air contiguous to the innér 


Surface of the holow Tube, has an Influence on 
Operations of the Effiuvia. 


This 
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. This plainly follows, becaufé when thié 
Pube was exhaufted, and the contain'd Air 
drawh out, the Leaf-Brafs would fcarce. be. 
ftirr'd at all; tho’ with a much more forcible. 
Attrition, arid at.a much lefs -diftarice, than 
when the Tube was full of Air. And befides; 
when the Ait was let into the Tube. agaii; 
the attractive Power (which was;before almoft 
loft) was ftrangely ard fuddenly recoverid 
_ again. Which 1ssan undeniable’ Proof, that: 
the Prefence of that contiguous Air-did fome. 
way or other contribute to the more powerfuk 
_ and effectual Operation of the Effluvia. Neither. 
is it an Objection of any moment againft this," 
that the Attraction is as powerful in ‘the :cafe 
of the folid Tube; whete there being no Cavi- 
ty, there can confequently be no contiguous 
Air. For this only proves that there is as 
ftrong an Attraction in a folid Tube, as in 4 
hollow one ; but it does not prove, that the 
Air was of no Advantage in the Cafe of the 
hollow Tube. Zo prove that an Effect may be 
the fame, in two very different Circumflances ; 
as not the fame thing as to provethat it has no 
manner of telation to this or that particular 
Caufe in one of thofe Circumftances. . And theré= 
fore to.argue from the Leaf-Brafs being ftirr’d 
ds vigoroufly by the Ef_luvia, when the folid 
Tube was: ufed ; willnotbe fufficient to thew 
that the Air has no manner of influence in thé 
‘Cireumftanee of the hollow T ube: , 


Re uae 
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> For the Propofition does not affert, that 
the Effluvia can in no Cafe exert themfelves 
with vigour, without the concurrent Affiftance 
ofthe Air : But it aflerts, that the contiguous — 
Air bad fome advantageous Influence in the 
Cafe of the hollow Tube. And this is as evident, 
asthat the Air ‘is ferviceableto the vital Func- 
tions of Animals, or that they cannot live 
and breathe without it. For asvpon the de- 
priving an Animal of the Bénefit of this Ele- 


_ ment, af the Powers flag 3 the Springs of Motz- 


on become feeble and drooping ; and at laft fink 
away into a fatal inactivity : So here, if the 
Tube be exhaufted of Air, the Effluvia lofe 
all ‘that brisknefs which wrought fuch furpri- 
zing Effects before ; and continue, as it were, 
impotent and dead, tilla frefh return of Air 
infpires them again. IO 3 ie 

' And to adda Demonftration of the Air's power, 
with refpect to the Operation of the Effluvia, 
which will, I think, admit ef no Exception; 1 
defire it may be confider’d, that the Effluvia 
will not be excited by any Friction, to produce 
any Effeéts, ifthe Attrition of the Tube be 
made in Vacuo': “And that, whether it be a 
clofed hollow Tube replete with Air, or even 
a folid Tube it felf: To either of which, I can 
give what degree ‘of Friction foever is necef= 
fary, in an exhaufted Receiver. The conti- 


. guous Air, I fay, being removed, the Elec- 


trical force feem’d to be quite gone; and con- 
tinued fo to be, till the Prefence of the Air 
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was feftoi’d. Now thisis a plaini Proof ofthe — 
neceffity of the Ait, to the Operations of this 
Attractive Matter. Wherein that neceéffity lies, 

or what affiftarice’tis which the Air contributes, 
Tdon’t here determine ; but that the thing is 
fo, is fo manifeft, that Icanitot expell to fee any 
thingmore clearly prov d by Experiment than this is, 
Prop. 4. Jt does not feem that the Air in- 
_ tluded in the Cavity of the Tube, can have any 
Influence (with refpett to the Action of the Efflu. 
via) but one of thefe two ways ; Either, by the 
forcible Endeavour of its Spring againtt the cons 
tiguous Body of Glafs, helpitig to pufh and 
impell that active Matter outwatds, which is 
already prepar'd and difpos'd by the Attrition 
for fuch aRemove ; or elfe, as (by virtue of 
the fame Principle) it hinders the Elefrical 
Matter from retiring inwards, by ating as an 
impediment againft it; ‘and {fo only occaftonally 
cautes the more fenfible and remarkable Effects 
of that Matter, upon little Bodies placed in 
its way without the Tube. 
It may be, that the Afeat produc’d by the 
Motion and vigoroas Attrition of “the Glafs, 
may produce fome degree of Rarefaction in the 
Ait contiguous to the convex or tutward Sua 
perficies. Arid then in that Ca/e, there being 
_ fot the like Rarefaction in the Air contiguous 
to the concave or daner Surface, (for the rub. 
éing cannot produce that Heat upon a diftarie 
Surtace, that it does on‘that which is zmmes 
‘diately rubbd ;) the Ele@trical Matter will, 
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with much more dificulty retire ia towards the 
Cavity of the Tube, than it wi go outwards : 
Becaufe the Egiilibrium being loft on the Out- 
fide, it will neceflarily be carried that way 
where it meets with the leaft Oppofition. 
And certainly, the Spring of the Ze/s rarefied , 
Air within, is faperiour to the Preffure of the 
more. rarefied Air without. | 

And therefore, on the other hand, when 
the Tube is exhaufted of its Air, and. conte- 
quently the Balance loft on the Infide; all the . 
Attrition that can be given, will not be fuf- 
ficient to bring the Effluvia out again{t an in- 
cumbent Preffure, as long as the inward Cavity 
is clear of Air, and there isno Counter force to 
oppofe their Conatus or Tendency that way. 


Prop. 5. As the internal Air zs meceffary — 
to the Action of the Effluvia, fois the external 
too: Becaufe, tho’ the Tube was very full of 
Air, yet if rubb’d ix Vacuo, the Attractive 
Power was quite loft. saben Sask 2 


Prop. 6. As therefore the internal Air feems 
- neceffary, either to affift the Electrical Matter 
in its Motion outwards, or at leaft, to prevent its 
retiring inwards ; fo the external Azr appears 
to be as neceffary to carry the little Bodies (which 
we fay are attracted) towards the Tube. 


~ 
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For if by the Heat and Rarefaction, confe- 
quent upon the Attrition, the Medium coutigu- 
ous to the Tube, be made fpecifically lighter ; 
then of courfe, fo keep up the Balance, the re- 
moter Air, which is denfer, mutt prefs in to- 
wards the Tube, and fo carry away (in the 

Torrent ) the little Bodies lying in its way, 
thither alfo. 

Prop. 7. The various Irregularities in the 
Excitation, or the Emiffion and Difcbarge, of 
the Electrical Matter from the Tube (which 
will be follow’d with proportional Irregulart- 
ties, in the Motion and Zendency of the denfer 
Air, towards the Tube, by the Pydroftati- 
cal Laws) may be fufficient to account for the 
various uncertain Motions of the little Bodies 
carried towards the Tube. : 

J fhall now add fomething concerning the 
Effects of the Ele@tricity of the Glafs G/ode and 
Cylinder. | | 


Prop. 1. Khe Prefence of the dir is necef- 
- fary to this Phenomenon, of the regular Directi- 
on of the Threads ; as wellas to that of the AF: 
traction of the Tube. | 

Becaufe, if the - Semi-circular Hoop of 
- Threads were plac’d zw Vacuo, that Property 
' of their regular Direction to a Center would 
be quite lott, even tho’ the Glode or Cylinder 
were full of Air. 


Ne a “Prop. 
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ny: 

Prop. 2. The reafon therefore, why the 
Threads are not directed in this cafe, does not 
feem to be, becaufe there is no Electrical Mat. 
ter difcharg'd from the Glafs (by the Attriti- - 
on) to draw and direct them thither; butbe- . 
-caufe there wants a current of External Air, to 

put them into the aforefaid central Directi- 
9M. 

For the extrnal Air being abfent, and the 
internal prefent ; The Matter fhould find 4 
vattly eafier paflage outwards, than inwards ; 
and therefore ought to be difcharg’dthat way. 
But then, becaute the externai Air is remov’d, 
there is xo room for the lofs and recovery of an 
Equilibrium to take place; and confequently 
no Flux of a Circumjacent Medium that way, 

and fo, ue Direction of the Threads. For, — 


Prop. 3. Jf the Electrical Matter be emit- 
ted in Phyfical Lines, every where diverging 


: ~ from the Center of that Circle in whith the Ate 


trition is made (or in the Plaze of which the 
Eloop of Threads {tands) towards the Circumfe- 
rence of the fame Circle ; then by the Rarefac- 
tion of the Medium contiguous to the Glafs, and 
the weceffary Preffure of the more remote and denfe 
Medium, into the Plane of that fame Circle, 
with Directions contrary tothofe in which the 
Ffhuvia are emitted: By this means, I fay, the 

Threacs may te regularly directed tothe Cen- — 
: . Baie ter 
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ter of that Circle in-whofe Plane the Hoop to! 
which they are fix’d, is plac’d.. AST SERS 
For the Flux of the denfe Medium will be in 
Direétions contrary to thofe according to which 
the Rarefaition is made. But the Efflavia are: 
(by the Alypothefis) emitted in Phy/fcal Lines, 
diverging from the Center towards the Circumfe~ 
rence. ‘Therefore the Rarefattion of the adjas 
- cent Medium is according to the fame Directi- 
ons. And therefore the Flax of the remote 
denfer Medium, is in- Lines converging from 
_ the Circumference towards the Cexter, And all 
this (by the A’yporhefis) being in the Plane of 
Attrition ; that is, inthe Plane, wherein the 
Hoop of breads ftands : Therefore the Threads 
are in the fame Plane, wherein the Flux of 
the denfe Medium pafles Za Lines converging 
from the Circumference towards the Ceuter. And 
therefore by the Adtion of the faid Medivus 
the Threads may be fore'dinta a regular Central 
Direétion. ~~. bk | 


Prop. 4, Forthe fame reafon ; If the Plane 
of Attrition be different from that Plane wherein 
the Threads are fix'd; the Threads ought to 
form themfelves in'a fortof conical Suriace ; 
or rather the Surface of a Zrank of a Cone, 
whofe Vertex would be fome point in the 
Axis of the Globe or Cylinder; were tlic dif- 
charge of Electrical Matter every way equable 
and uniform. And we find it matter of Fact, 
R 4 that 


ne 
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that the Threads, did attually form themfelves 
into this fort of Figure. 

. Sothat ifthere were two Hoops of Threads, 
placid one on one fide, and t other. of the o- 
ther fide the Plane of Attrition, there would 
be two Curticene Surfaces form'd:; of whiclr 
the more Acute would be that which is farthett, 
from the Plane of Attrition, and the more 

Obtufe that which is. searef thereto. For when 
the Plane of Attrition, and the Plane wherein the 
Threads are placd, do co-incide ; then the Co- 
nic Surface ischangd into the Area of a Circles 
Becaufethen the Threads lie all. in one and the 
fame Plane, -siko «. \ he ot: ae 
_ Thus much concerning the Eleéfricity.. I 
would now fubjoin fome few Things con- 
cerning the Lights produe’d in thefe Experi- 
ments. | 

Prop. 1. Zho’ the Electrical Quality necef: 
farily requir d the.prefence both of the External — 
‘and Internal Air in order to its fhewing it felf ; 
yet the Light requir’d the prefence but of one 
of ’em, viz. either the zeward or the outward 

Air, in order to its Appearance. - 

For either a Glafs Globe fu of Air, rubb'd 
in Vacuo, or with its Air exhauffed, and rubb’d 
in Pleno, would either way produce a very 
gonfiderable Light. | 
' Prop. 2.. There feems therefore. to be 

peal difference between the Electrical and Lumi- .: 
nous Fffluvia (at leaft in fome Cafes :): For by 
the foregoing Prep, thefe Qualities eA 
1y- 
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different Circumftances with refpect to the Cir. 
cumjacent Medium, in order to their difcover. 
ing themfelves. And morethan that ; a/fron- 
ger Attrition, which generally heightens the . 
Effects of the Eleéricity,does not at all contri- 
bute to the Increafe of the Light. 

« Nay, Light is producible by the Effluvia of 
one Glafs falling on another ; but the Electrical 
Matter is not to be brought forth by any fuch 
Feeble Strokes or Impulfes as thofe are. 


_ Prop. 3. Thofe. Lights (in fome Circum.- , 
ftances at leaft) are lefs fenfibly affected by the 
Return of the Air, which are produced upon an 
Attrition of ‘exhaufted Glafs in Pleno, than 

thofe producd by the Attrition of Glafs fud 

of Air in Vacuo. | 

For in the former Cafe, no great Alteration 
was foundin the Light or Colour, till a certain 
Quantity of Air was let into the Infide of the’ 
_exhaufted Glafs. But in the latter Cafe, both 
Light and Colour were fenfibly changed, at e- 
very Admiffion of Air, on the Qutfide of the 
Full Glafs. ae Se 
: 

Prop.4. Of thevarious Lights produc’d from 
various Bodies by Attrition : or (which is equi- 
valent thereto) the Concuffion and Agitation of 

their Parts; fome are much more confin'd to a 
‘particular Medium, as a neceflary Condition of 
their Appearance, than others are. 


That 
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» ‘That of Culinary Fire, is abfolutely limited. 
to fuch a Medium as Common Air. © 
Thofe of Amber, Woollen, Oyfter-fhells, Ge. 
require 2 Vacuum, or the neareft Approach to it, 
and utterly difappear in a Grofier Medium. 
The Mercurial Lights are yet more unlimi- 
ted, as tothe Condition of the Medium in 
which they appear. 7 . 
For, as they are producible in Vacuo, andin 
a rarefy'd Medium approaching thereto; fo I 
- have alfo fhewn, That a Light of this kind may 
be made to appear even in Common Air it. 
fe rae | yl 
And thus much for the Phenomena of Elece 
tricity and Light, producd by Attrition. » 
From all put together, I hope, fomething 
may arife, that may be ferviceable to the De. 
fign of gaining fome true Knowledge of the 
~ Caufes of fo furprizing Appearances. 
» Andif any one fhould luckily Improve thefe 
Short Hints for that purpofe, [ thall have ob- 
taind my End. igi 
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SUPPLEMENT. 


The following Experiments being made 
by Mr. Haukesbee after the Publicati- 
on of the Firft Edition of this Book, 

_ and not rangd by him under any pro- 
per Section before his Death; we 
have here printed them juft in the 
Order he deliver'd them to the Royal 
Society. f- 


Experi- — 
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 Experinent I. 


An Account of an Experiment touching the 
different Denfities of Common Water, 
from the greateft Degree of Heat in our 
Climate, to the Freezing Point, obferved 

by a Thermometer. Be 


= Caus'd a Quart of Water to be heated 

near fcalding hot, and then putit into a 
— convenient Glafs withmy Thermometer, 
the Spirit in which foon arofe into the 
Ball a-cop, where it remaind, till the Water 
cooling; caus'd it to defcend : By this time the 
Spirit in the Thermometer and the Water were 
become of an equal Temperature; and when 
it had defcended to 130 Degrees above the 
Freezing Point, I began my Obfervations ; 
which take as follows: 


I weigh’d a fmall Bottle in’t, and found the 
Bulk of Water equal to it in that ftate, was 
574 Grains. ) 

When the Spirit had defcended to 80 De- 
grees above the Freezing Point, the Bulk of 

| , Water 


> ” 
* 
m 


oo AGN De 
Water equal to the Bottle, then weighed three 
quarters of a Grain more than before. 

At thirty Degrees above the Freezing Point, 
the Quantity of Water equal to the Bulk of 
the Bottle, was again inereas’d about three 
quarters of 4 Grain. i 

At the Freezing Point it weigh’d fill forse 

thing more; in all, about two Grains, fron 
130 Degrees above the Freezing Point, to that 
very Point. 
- Which to mie feems confidetable, and éughe 
to be taken notice of by ftich Gentlemen, who 
judge of a Mineral, or any other Water, by 
its Weight, when they have not an opportuni- 
ty of making the Experiment at the Fountains 
head : For thete, I fuppofe, the Water is at the 
fame Degree of Temperature at all Seafons. 

Now, according to this Experiment, I find, 
that Water is condenfible by Cold one 28th 
Part of the Whole, fromthe greateft Degree of 
Heat in this Clitnace. Suppofing then, that 
the Water in the Sea fhould fuffer the faine Al- 
terations by the Change of the different Sea- 
fons (as 1 fee noreafon but very nearly ic miuft) 
it would be eafie to compute, that a Ship 
- which fhould draw two Fathoms, or 12 Feet 
Water, in ftrch Weather as is underftood by 
the greateff Degree of Heat, would draw about 
halt an Inch lets fromthe grearer Denjity of the 
Fluid, when reducd to the prementiond Des 
pree of Cold; and confequently would Sail 
better at that time. 

7 - Bus 


: BS 1 
But this is not all that occafion’d the making 
this Experiment ; for I did it in order to ano- 
ther. And fince I find, that Water is capable 
of Dilation and Contraction by Heat and Cold, 
I fee no reafon why the fame may not be 
perform’d by Force, notwithftanding the many 
Attempts to determine it, have as yet been 
fruitlefs. { ii 
For fince the conffituent Parts of the Fluid, 
are capable of being removd at greater Di- 
ftances one from the other by feat, and be- 
come more clofely united by Cold; fo I con- 
clude, that there muftbe fome Body contain’d 
in’t of an Elaffick Quality, which I think, muft 
be fubjec&t to the fame Laws of fuch -a Body ; 
that is, be capable of Compreffion by force, as . 
well as to become more Denfe by Cold. ~But 
the Iffue of this I muftleave to a more proper | 
- Sgafon. 


: Expeti« | 
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Experiment TR 


An Account of {ome Experiments, in relatis 
on to the Weight of Common thai 
under different de 


Nir(t, I took a Glafs of Common Water ; 
and having weighd nicely a Glafs- Bottle 
in it, whofe Bulk was equal to the Bulk of 
575 Grains of the lame Fluid: Then J caus’d 
 fome of the fame Water to be boyl'd over the 
Fire ; and after that, it was included in Vacuo, 
and there remain’d till it became of the fame 
Temperature (as to Coldnefs) with Common | 
Water. 
Thus to the utmoft of my power, I endea- 
vour'd to Extricate all the Air outof the Wa- 
ter, thinking in that late it would become 
more denfe than when I weigh’d my 
Bottle firk init: But contrary to my Expedcta- 
tion, I found that the Bottle had juft the fame 
Weight init as before: Which feems to confirm 
the Impoffibility to'comprefs Water by foreé 
onto a lefler {pace than it naturally poflefles. 


( \ 


For 
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Foé if upon the Removal of fucha Quantity 
of Air from out of its Body, the Parts do not 
flide any clofer together; how fhould a Weight 


‘Jaid upon its Surface, when its Interftices feem 


to be replete with Air, make any Impreffion 
on ire? 2" 

The Body which is forced out of the Wa- 
ter, by the premention’d means, I call Air; 
fince for any thing to the contrary that I can 


‘difcover, it is fubject to all the fame Laws 


with it: But that the Water, upon its Abfence, 


4 


~fhould not unite more clofely than before, 


feems very furprizing tome: For I cannot 
conceive what Matter muft fupply the Va. 
cancies, fince the Particles of Water. them- 
felves remain at the fame diftances as if the 


_ Air was not withdrawn; otherwife the Water 


of neceffity muft become more denfe. 


But, to proceed ; I caus'd fome Water to be 
heated about Blood-warm: When weighing 
my Bottle in it, I found the Bulk of Water 


equal to the Bulk of the Bottle, was about 


Three Grains lefs than when cold: Which 


fhews, that the Component Parts of the Wa- 


ter are eafily feparated by Heat, and the 


Matter lodg'd in its Interflices, capable of | 


Dilation. 


Then 


oe 


Ge. 8 

Then I took that Water that I had purged 
of all its Air (as near asI:could) and gave it 
a Degree of Heat, notexceeding Lukewarm: 
Upon weighing the premention’d Bottle in it, 
I tound, that although the Heat it had receie 
ved was very inconfiderable; yet the Bulk of 
the Water, in that flate, equal to that of the 
Bottle, , was now diminifi'd Two. Grains : | 
Which plainly fhews, that notwithftanding 
the Water contained no Air that -I could 
difcover ; -yet there feems a Matter latent: init, 
capable of Intumefcence. 


Expea 
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Experiment Ul. 


Touching the Freezing of Common Water; 
and Water purged of Air. 


HIS Experimeft was tecomthended 
to me, in order to difcover what diffe- 
fence would ‘happen i in the Swelling or Bulk 
of Ice, producible on the Freezing 
of Common Water, and Water pur- 
ged of Air. Accordingly, I procu- 
red a couple of Glafles, in form of 
the Figure in the Margin. Thefe, . 
when fill’d with the different Waters 
to a determinate Height, fuppofing 
at aa, I conveyd into the Freezing Gla 
Mixture (which was nothing elfe , 
but a Compofition of Snow and bib 
Bay-Salt powder’d pretty fine) where —) 
they cid not remain above three or CRE 
four Minutes of time, before the 
‘Congelation began in each of them, which 
was very difcernible, by the Afcent of the 
Water in their refpedtive Tubes, above their 
firft Heights aa; and in about an Hours 
time, it had afcended ‘in that Glafs, which 


contained the Water purg’d of Air, at leat 
$2 fk 
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fix Inches ; but in the other Glafs with com- 
mon Water, nct fo much by more thananInch; 
there being fuch a Difparity in the Content of 
the two Glafles ; the Jaft mention’d being lefs 
by a filth pare than the other, which contain’d 
not full four Ounces. 

Tt was obfervable, that during the Glaffes 
continuing in the Frigorifick Mixture, {mall 
Bubbles of Air did continually afcend in that 
which was filld with common Water; but 
not the leaft Sign of any fuch Appearance in 
- the other. | 

When T had taken them out of the premen- 
tion’d Mixture (which was at fomething more - 
than an Hours time from their-frft putting 
in) I pourd from them the Unfrozen Water, 
which gave me the liberty of difcovering the 
various Forms the new made Ice had fhot it felf 
inco; That Glafs which contain’d the purg’d 
Water, appearing all over the Sides and upper 
part of it, tothe very Neck 44, of divers Fis 
cures, much refembling thofe of Salts. 

- The Bottom Part of it cc, difcoverd it” 
felf to be feemingly folid ; but whitifh, as if 
it was full of very minute interfperft Vacut- 
ties; but not like thofe Cavities, which are. 
very obfervable in the Freezing of Common 
Water: And, what was very notable, at the 
Bottom of the other Glafs, they appear'd in 
great Numbers, of a longifh Form, feemingly | 
pointing all round from the Circumference to” 
the Centerof it, — 


There 
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‘There were none of thofe prementioned Salt. 
like Figures on the Sides of this, as the others 
but it was almoft clear from any Adherence of 
Ice, faving towards the wpper part near the 
Neck, where a /itt/e had faften’d it felt with 
thofe longith Bubbles, pointing from that Part 
downwards, inclining to the Cevfer. | 

From all which I cannot but conclude, That 
the Zce produc’d from the Water purgd of Air, 
was equally augmented in its Bulk to the Quan: 
tity of Water trom which it was producd, .as 
that which proceeded from the Frozen Common 

Water : For had the Glafles been of an equal 
Content, I fee no reafon to doubt, but the Water 
would have been equally Frozen in doth, and 
the Afcent of the wafrozen Part of ‘cm would 
have been much the fameintheir Tubes. But 
if there be any difference, the Water purgd of 
Air feems to claim theeafie Difpoijtion to be 
Frozenasys 0:9 ti 


ve he Water I purgd from the Air in the folowing 


bet: Manner : 


‘Tfirtt boil’d it well over the Fire: Afterwajds 
I included it in Yacuo; where it remaind in 
shat State till it wascold: From whence Itook 
_ it, and proceeded prefently on the Experiment, 
which on Two Trials fucceeded alike. 


ae | | Expert- 
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Experiment \V, 


~ An Account of an Experiment touching the 


Freezing of Common Water, Tinged 
with a Liquid [aid to be extratted — 
from Shell-Lac. 


ce | 


j | 
HIS Liquid is a very deep Red ; a {mall 
Quantity of which, will tinge twenty — 
times asmuch of Common Wa- 
ter of a very good Sanguine Co- 
lour hardly Tranfparent. I found 
this Liquor, extracted from Lac, 
would not Freeze; for during the © 
Coldeft Weather we have lately 
had it retaind its Fluidity ; and 
when it was mix’d with Water, 
and expos'd to Freeze, the Water, in which it 


was mix’d foon fuffer'd a Congelation; and fo 
_ much of it as underwent the Change appear'd 


of a fine but pale Tranfparent Red ; the Body 
of the Colour retiring into the Middle, in 
form of the Figure aa, in the Margin, and 
was wholly Opaque. And when no more of 
the mix’d Liquid would be Frozen, I took the 
ody of Ice out of the Glafs that contain’d it, 
Py ie warming the Sides of it by a Fire. I 
found — 


( 261 ) 

found then by pricking a piece of Wire iato 
the datk Part of it, the Red Liquor immedi- 
ately fucceeded thro’ the Hole I had made, 
feemingly as pure and as abftracted from any | 
Mixture of Water, as it was before it was put 
into it.. This Red Liquor I found tobe fome- 
thing fpecifically heavier than Common Wa- 
ter; which makes me wonder, why the Fie 
gure it made on its retiring, was not rather the | 
reverfe to what it appeard: For I fhould 
thing it reafonable to expect, that the upper 
_ Part, which was the broadeft, fhould, by its 
own weight; alter or reverfe the Pofition of 
the Figure. Another thing very remarkable, 
was, that this retir’d Liquid, as it feem’d to 
keep an equal diftance from the Sides of the 
Glafs, fo did it from the Bottom and Top of 
it; which upon repeated Trials anfwer'd the 

fame. ibiees ! | 
1 likewife mix’d fome Common Water with 
a flrong Purple Liquor, made from Log- 
wood; boyl’d in’ Water, in which fome Allom 
had been diffolv'd. A little of this “would 
give a {trong Tincture to a pretty Quantity of 
- Fair-Water ; and when exposd to Freeze, 
would retire towards the Middle, leaving the 
firft Frozen Water of a very pale Purple, in 


comparifon to the Middle part ; which when ~ 


Thad taken our of the Glafs that containd it, 
and broke it, I found ‘twas ‘Frozen through, 
‘but of fo dark a Colour in the Middle, that 
it came near a Black. . 

S 4 Expéee 


Experiment V.- 


Au Account of ax Experiment, fbewing 
‘that actual Sound is not to be tran{mit- 
ted througha Vacuum.) © 


“THAT the Experiments already made, 
endeavouring to produce a Sound from 


a Bell in Hacuo, have beeen altogether Ineffe- ~ 


tual, is fufficiently manifeft: Yet that the 
lofs of it fhould be wholly attributed to the 


Abfcence of the Air, Ithink could not with- ~ 


gut another Experiment be abfolutely conclu- 
ded, fince the following Query, (which very 
well deferves an Anfwer) might fairly be 
flarted upon this Occafion. > : 
Whether the Sonorous Body in fuch a Me- 


dium might not fo fuffer, or undergo fuch a 


Change in its Parts, as to be renderd unca- 
pable of being put into fuch a Motion as 


. is requifite for the Adétion or Production of — 


Sound. 


Now to fet the Matter of Fact in a true - 


Light as near as I could, I contriv’d the fol- — 


lowing Experiment. 
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I took a flrong Receiver,. arm’d With a 
Brafs Hoop at bottom, in which T included a 
Bell as large as well it could contain. This 
Receiver I fcrew'd ftrongly down to a Brafs- 
Plate, with a wet Leather between, and was 
full of Common Air, which could no ways 
make its efcape.- Thus fecurd, it was fet on 
the Pump, where it was coverd with another 
large Receiver. Inthis manner, the Air con- 
taind between the outward and inward Re- 
- ceivers was exhautted. } | 
Now here I was fure, when the Clapper 
~ fhould be made to flrike the Bell, there would 
be actual Sound produc’d in the inward Re- 
ceiver, the Air of which was of the fame den- 
~ fity with common Air; acd could fuffer no 
Alteration by the Vacuum on its outfide, fo 
ftrongly was it fecur’d on all fides. And as I 
_ faid before, that if the Sonorous Body thould 
- fuffer in any meafure, by being ina very rare 
Medium, fo as to contribute to the lofs of its 
Sound, that this Method feem’d probable to 
_ difcover it. : See 
 - Thus all being ready for Trial, the Clapper 
was made to firike the Bell; but I found that 
there was no tran{miffion of it thro’ the Vacu- 

um, tho’ I was fure there was actual Sound 

- produc’d in the Receiver. 

This plainly fhews, and feems pofitively to 
confirm, That Air is the only Medium for the 
- Propagation of Sound. 


Expert- 


Experiment VI. 


An Account of an Experiment, touching the 
Propagation of Sound, pajfing from 
the Sonorous Body into the Commen Air, 
ix one Direction only, | 


Ince by the Former Experiment a€iual ~ 
, .» Sound could not be tranfmitted through 
a Space void of Air; I was inclin’d to try, 
whether that Sound, which fhould be propaga. 
ted in a Receiver, having a Communication 
with the Open Air at one fma Aperture only, 
but otherwife intirely furrounded by a Facu-) | 
“um; whether, I fay, that Sound would be in- — 
‘creas’d, or continu’d Sounding longer, at each 
~ Stroke that fhould be given the Bell, than it 
' would do, were not its Body encompafs'd by 
fuch a Medium. In orderthereto, the Bell was 
included as in the prementiond Experiment; 
only to the upper Part of its Receiver was 
fcrew'd a Box with Collars of Leather; and — 
on the Top of the outward Receiver, was laid 
‘a Brafs Plate with a wet Leather betwéen : Jn 
the middie of which Plate, was likewife ferew'd 
another Brafs Box with Collars, as before. 
Thefe _ 
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Thefe Receivers, when plac’d on the Pump, 
had their Boxes {tanding dire@tly one over the 
other. Thro both of them in that Poftion, 
I pafs'd a hollow Brafs Tube, which exactly 
fitted their Perforations > Thusthe inward Re- 
ceiver hada Communication withthe outward 
Air, and the outward Receiver thereby was 
fecurd from the Ingrefs of the Circumambient 
Medium. Now, when the Air contained be- 
tween the Receivers, was pretty well exhauft- _ 
ed, and the Bell ftruck, the Sound was fenfibly 
_ very’ vigorous, and (I think) very nearly as 
great as before any Air was taken away atall; 
yet if one’s Finger was apply’d tothe Aperture 
of the hollow Brafs Tube, the Sound would be 
fo much diminifh’d, as but juft to be diftingui- 
fhed. By this we fee, that fince the Sound in 
that State cannot be tran{mitted through the 
- Receiver that includes it, by means of the 
furrounding Vacuum; yet the Receiver. is cer- 
tainly itruck with it ; but finding no convey- 
ance that way, reverberates, and makes its 
’ Paflage where it finds leaft refiftance. Nor did 
- Jobferve, that altho the Sound had but one 
_ Paffage from its Receiver, and that but a fmall 
one, that it continud any longer from the 
Stroke, than if it had been made in the open 
Air. | 


ye 
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Experiment VIL. 


An Account of an Experiment touching the 
Propagation of Sound through Water, 


N Experiment that I made fome time 
fince, fhewing that A@tual Sound could 
not be tranf{mitted thro’ a Vacuum, gave me an 
Inclination to try what would be the effect; to 
furround the Receiver that contain‘d the foun- 
ding Body, with fo denfe a Medium as Water. 
_ Accordingly, asin the former Experiment, 
the Receiver which contain’d the Bell, was 
{crew d down to a Brafs Plate, with a Leather 
between; This Receiver with its Bell, was 
fufpended in a large Glafs Veflel, by four 
Twine-Threads tothe Top, and. as many to 
the Bottom: Whereby it remaind in the 
Middle between both; concluding likewife, — 
. That thefe Threads would abforb the Water 
when it fhould come to be put in, that there 
could be no Apprehenfion that any Sound 
fhould be convey’d by them from the founding 
Body, any more than if they were intirely 
Water. \ 


Thus» 
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Thus provided, the Clapper was made to 
firike the Bell, whofe Sound was fomething 
lefs by the Interpofition of the Glafs, than it 
would be, had it been made-in the open Air ; 
‘However, it was very audible, and might be 
heard at a confiderable diftance. It appear'd 
tothe Ear to be very harfh, in refpect to the 
Tone it afforded us. Butnow, whenthe Wa. 
ter came to be pourd’in, and the inward Re- 
ceiver furrounded by it, at leaft an Inch and 
half from the neareft Part of the outward 
Glafs, the Clapper was again made to give the 
-Sound; which ic did, feemingly, very little 
lefs, in refpect to its Audibility; but much 
more mellow, fweet, and grave at leaft two or 
three Notes deeper than it was before; as was 
-obferv’d by fome of the Society then prefent, 


| ‘ 


Ae 
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a Experiment’ Vill. 


An Account of at Experiment, Jbewing that 


aa Object may become vifible through 
~fuch an Opaque Body as Pitch in the 
“Dirk, while it is under the Circnm- 
flanees of Attrition and a Vacus 


. UmMe. 


~~ 


HIS Padetivae sfttinds a fignal Confit: 
mation of another formerly made, and 
differs only in the Matter made ufe of. J be- 
fore ufed Sealing-Wax, but now made choicé 
of Pitch, which I ferv'd as the Sealing Wax; 
that is, [melted i itin a Globe-Glafs, and kept 
it turning about till the larger Half had sot d 
pretty thick Lining of it; it was even fo thick 
that a aide of Light could no Way penetrate it: 
This Globe I exhaufted of its contained 
Air; then (being Night) I put it on the En- 
pine to give motion to it; where, after it had 
been turnd a /ittle while, with my Hand on 
that half lin’d with the Pitch, I could very eas 
fily difcover thro’ the tran[parent Part, on the. 
inward Surface of the Pitch, the very Shape 
and Lines of it, as likewife of my Fingers : 
For 
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For the moft eminent Parts of the Hand-and 
Fingers that touch’d:the Glafs, appeard: ali. 
Luminous: The other Parts difcover'd them- 
felves by the dark Intervals they made between — 
the exlighten'd Parts: And when the Fingers 
were fpread or clos'd, twas very obvious to 
the Sight. . ites ? 

Now, after a fmall Quantity of Air was let 
in, the Light difappeard on the infide of the 
lined Part (but not on the other) which began 
to difcover it felf more and more on the Ouat- 
fide; tho’ even in Vacuo there was always a 

Light attended on the Touch of thofe Parts that 
were moft contiguous to the Glafs: But now a — 
Circle of Light would difcover it felf juft onthe 
Edge of the Pitch which feparated it from. the 

tranfparent Part ; as likewife another Ring of 
Light fomewhat nearer to the Axis ef the 
Glafs, bur Zoth thefe, when the Hand was aps 

-plydtothe asder Part: For when it was.re- 
mov’d to the contrary, po fuch Appearance 
enfud. The tran{parent Half-of the Glafs. was 
in all Circumftances as in former Experiments. 
When all the Air was let in, the Electricity of 
the Glafs in al/ zts Parts, the Lind as well as 
the Zranfparent, performed much alike. The 
Threads feemd to be attra€ted every where 
with equal Vigour. 

. To conclude; This, and the foremention’d 
Experiment of the Sealing Wax, plainly dif 

cover a ¢tranf{parent Quality in fome Bodies (we 
all Opaque) under fachand fuch Circumftan. 
ces 3 


= 
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ces :- Bodies which are really Opaque, havé 
hitherto been thought to continue always fo, 
Je was never fo much as fufpected, that they 
could exchange that Quality tor the contrary 
ene, and then come back from that contrary one 
to their old State again: That they could pafs 
from Opaqueto Pellucid, and from Pellucid to 
Opaque; at one time admit, and at another 
time oppofe the Paflage of Light: And all this’ 
by a meer Change*of external Circumftances. 
This Property, I fay, is as new as tis real and | 
- furprizing: And the bare Confideration of fo — 
very unlikely and unexpected a thing, may be ~ 
a ground of Encouragement to hope, that fome - 
other odd Properties of Bodies, by fome lucky _ 
Trials, may hereafter (as this has done) furprize 
us with a Difcovery of themfelves. 

I thall only add, that what is faid towards a 
Reafon of fuch an Appearance in the Experi« 
ment of the Sealing Wax, I think, is very 
applicableto this; to which IL refer. See Pag. 
167. | 


EN pea 
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Experiment IX, 


An Account of an Experiment, touching ar 
Attempt to produce Light on the In- 
fide of & Globe-Glafs lin'd with melted 
Flowers of Sulphur, as in the Experi- 
ments of Sealing-Wax and Pitch: 

HN aged nan 4 Sealing-Wax and Pitcli 

afford fuch furprizing Phenomena, — 
rendring the Form of Bodies vifible thro’ their 
Opaque Subftances, under the Circumftances 
Gf a Vacuum and Attrition ; yet there are o.- 
ther Bodies by which very different Effects 
will be produc’d ; of which I -fhall give you 
a very remarkable Example: And that is in 
Flower of Sulphur, or Sulphur Sublim’d. A- 
bout half 4 Pound of this Preparation I melted 
ina Ladle, and pour’d itinto a Globe. Glafs, 
arid ufed it in all refpects as in the other Ex. 
periments. And when it was exhaufted, and 
Motion and Attrition given, I expected as 
before, to have feen a Light on its Infide : 

But all that we could do had no manner of 

effect on it, in relation to fuch an Appearance, 

heither when it was exhaufted, nor when re- 
F plete 
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plete with Air: There was nothing to be ob- 
ferv'd but a very {mall weak Light, which 
‘after long rubbing, fhewd it felf in that part 
where the Hand touch’d the Glafs. But when 
I came to look upon it, I found the Sulphu- 
rous Lining all in a Body difengagd from the 
Concave Surface of the Glafs. Asto the E- 
leGricity of the Globe lin’d with this fort of 
Matter; after the Attrition of it had been con- 
tinued for fome time, and the Glafs was. be- — 
come pretty warm (at the fame time full of 
common Air) the Hoop of Threads was held — 
over it: but the Attraction was very inconfi- 
derable on the the lin’d part, though on the _ 
tran(parant fide Threads were pretty vigo- ° 
roufly directed ; yet not with that force and 
firength, as when the Glafs is perfectly clear 
within, as this was not; becaufe the Fumes of 
the melted Sulphur adhering to it, made it 
appear fomewhat Cloudy. | 


ee 


A Repetition of the foregoing Experiment 
with Common Sulpbur. 


I Took a Quantity of Common Sulphur; 
fiearly equal to what I had ufed before ot 
the Flowers ; which having melted as before, 
I pour’d it into another Globe-Glafs, which I 
usd in all refpects.as the former. But when 
I had exhaufted it, and given the ufual Moti- 
on and Attrition, the Effect was {fo furprizing- 
ly different, that one would {carce think ic 
fhould proceed from the fame fort of Body. 
For the Figure of my Hand and Fingers ap. 
peard. not only on its infide, (tho more Faint 
and Pale than in the Experiments of Sealing: 
Wax and Pitch) but on its outfide there ap- 
pear’d a brisk Purple Light, fo beautiful and 
agreeableto the Eye, that it wasvery pleafant 
to behold. The Strength of this Light may 
be judged from hence, That the Lines of the 
Palm of my Hand, which being near the touch- 
ing Parts, were eafily difcoverable by it; and 
were a {mall Print plac’d at the fame diftance, 
I queftion not but it would be legible without. 
any great difficulty. And as this common 
Sulphur differ’d vaftly in that part of the Ex- 
periment already related, from the former, fo 
likewife, in the latter ; for when the Hoop 
Z eae: , Sr, 
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of Threads came to be held over- it, (under » 
the fame Circumflances as in the other) they 
were directed toward it as vigoroufly as in as 
ny Experiment heretofore made. The Parts 
lind and tranfparent perform’d much alike ;_ 
if there was any difference, it feem’d to incline » 
to that part Jin'd with the Sulphur. Likewife, 
in this Experiment as in the laft, the Sulphur — 
was loofen’d and feparated from the Glafs that — 
contain’d it : Which therefore cannot be urg’d, 
as any ways conducible to the Unfuccefstul- 
nefs of the former. 


A Repetition of this laff Experiment, with 
4 larger Quantity of Sulphur. 


NTO a Globe-Glafs of the fame fize of 
the former, which was about five Inches. 
Diameter, | pour'd about two Pounds of mele- 
ed Sulphur: This, when cold, contracted it: 
felf, and became loofe from every part of the 
Glafs, as in the former Experiments: The Sul- 
phur cover'd more than half the inward Sur- 
face of the Globe, and its thinneft part was 
about half an Inch in thicknefs. Towards the 
AXis it appear'd to be more than a full Inch 
in Subftance. This Glafs, when exhaufted of 
its Air, was ufed in every thing as the former. 
The Light produc’d was very confiderable, I. 
' mean, 


ee wae | 
. mean, that on its outfide, and attended with 
the fame Colour and Vivacity as before ; nor 

was that lefs vigorous on its infide. Compa- 
ring it with the former, notwith{tanding the 
—thicknefs of the Lining, it was at leaft four 
times greater ; but the Figure of the Fingers 
-was now not fo diftinguifhible as in the o- 
ther. But onthe part near the Axis (as I 
hinted before) where the Subftance of the 
‘Sulphur was muchthe greateft, no Light was 
producd ; which may be attributed in a great 
_meafure to the flownefs of the Motion, and 
‘the weaknefs of it there, in comparifon with 
that which is made more remote from it, 
-where it was that the Light was feen withe 
‘ in. mes ’ 4 ye 


What farther is obfervable, was, that the 
Light which was vifible on its outfide only, 
_appear'd to be produc’d between the inward 
Surface of the-Glafs and the Convex Surface 
of the-Sulphur; the Sulphor being loopfe 
“from it, gave liberty for the Air to be taken 
from thence, as well as from the other Parts: 
The Light which.was there producd, being 
yefleted by the hard, polifh’d, and nearly 
‘contiguous Body cf Sulphur, feems tome to 
be the Reafon why it appeard with fo much 
vigour. | | 
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This outward Light would fometimes — 
break into Branches all over the lin’d part 
of the Globe, in as odd, and as pleafant a 
manner, as what has been taken notice of in 
former Experiments, with the large Globe 
Glafs, upon letting in a little Air. — i 

And what farther occurr’d in this Experi. y 
ment,was, that when the Attrition was ceas’d, : 
but the Globe continuing its Motion, abun- 

dance of Sparks of Light would appear all ; 
_ round it, and continue fo to do for fome time, — 
without any frefh Attrition. I cannot con- ¥ 
clude without taking fome notice, that in 
the preceding Experiments formerly made on 
Sulphur, I us'd the fame fort as in the firft © 
of thefe ; and had it been my Chance to have _ 
happend on the common fort, I doubt. not — 
_ but the Succefs of it would have been diffe. © 

rent from what is there related, which I hope — 
to try at one time or other. i 


¥ 
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Corol!, Hence wemay fee what Remarkable 
Charges may be produc’d in Bodies, with 
re{pect to their Bledfrical and Luminous 
Qualities, by their different Management 
and Preparation: As here’tis plain that ; 
common Sulphur, which is plentifully en-— 
dow’d with doth thefe Qualities, by un- | 
dergoing the Chymical Fire (which fub-_ 
limes it into Flowers) is almott totally — 


\ 


deprivd of them both. 


Perhaps — 


e (277) 


Perhaps by other management of the fame 


Body, this Lofs might be repaird again. 


And.'tis poffible there may be Chymical 
Operations, which inflead of impairing, 
may Improve and Heighten thefe won- 
derful Qualities of Bodies: Nay, for ought 
that ] know, may as well give them a 
new, where they never were at all; as 
to take them away, where they once 
were in a great degree of Perfection. 
The Powers of Nature are not to be de- 
termin’d beforehand by Demonftratzon, but 
to be fearch’d out by O4/ervation and Ex- 
periment. And as thefe Trials have o- 
pen’d the way to fomething that looks with 
a very promifing Afpect ; 10 we hope by 
degrees to perfue them with fome good 
Succefs. 3 


T 4 X. Expe- 
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Experiments concerning the Time required 
in the Defeent of Bodies of different 
Magnitudes and Weights in Common Air, 

from a certain Height. 


O make thefe Experiments accurately, I 
devifed the following Apparatus, to ac- 

count exa@ly for the time of the Bodies de- 
fcending. At the Height from which the Balls 
were to be droppd, I fixd a Contrivance in 
form of a Trough, in allabout Four Feet long ; 
and the End of it, on which the Balls were 
- laid, was loofe, fwinging on two Pins at the 
Extremity of it. This loofe End was fuppor- 
ted by a thin Piece of Board, which flid under 
_ it through a Groove from the other Part of the . 
Board: To this fliding Board was fix'd a String — 
which related to a {mall Wire that reach’d to 
the Bottom ofthe Defcent, where it (che Wire) 
had a Communication with a Contrivance, 
to give motion to a Pendulum which beats 
hal Seconds. Now, when this fliding Board 
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(jut mention’d) was drawn from under that 
Part of the Trough on which the Balls were 
plac’d, the Strings thereby became fo much 
fhorten’d, asto move the Limb of that Con- 
trivance at Bottom, whichdropt the Pendulum 
at the fame Inftant of time, as the Balls began 
to defcend. 


1 eterenenicer eT ~*~ MB mace: 5 ty tad 


EXPERIMENT I. 


The Firft Experiment I made, was with 
Two Balls: One of thema thin Glafs Bub- 
ble, fill'd with Quickfilver, its Diameter eight 
Tenths of an Inch, and its Weight 840 Grains: 
The other BaZ was of Cork, whofe Diameter 
was 2 Inches 2 Tenths, and its Weight 120 
Grains. .When thefe Balls were dropt, the 
Pendulum made Eight Vibrations juft as the 
‘Quickfilver Ball firuck the Ground ; and eight 
more were repeated before the Cork arriv’d at 
the fame Place. The Pendulum vibrated half 
_ Seconds precifely. | 


EXPERIMENT IL 


_ Itook a Quickfilver Ball, much of the fame 
Diameter and Weight as before: The o- 
ther wasa Thin Glafs Bubble, its Weight 493 
Grains, its Diameter Four Inches Three 
 Tenths. | 

 Forthefe, whenthey came to defcend, the 
Pendulum made juft fo many Vibrations as in 
fd | a the 
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~ the laft Experiment ; that is, the Quickfilver 
Bail ftruck the Ground at. eight Vibrations, 
and the other juft at the End of Sixteen. 


EXPERIMENT IIT. 


The Quickfilver Ball that I made ufe of 
in this Experiment, was likewife much of 
the fame Weight and Diameter as before: 
The other Ball was of Glafs, whofe Weight ‘ 
was 535 Grains; its Diameter one way mea-_ 
far'd Five Inches 3 #, and its oppofite Diameter — 
_ but Five Inches. Upon the Defcent of thefe 

Balls; the Pendulum made but one Viel 
bration more than in the other Experiment ; 
that is, the Quickfilver grounded exactly ar 
Eight Vibrations, and there were Nine more 
betore the other Ball. PG: at a aoe 
Place. : 


Thefe Experiments were made from then 
Topof the Cupulo of St. Paul's, London ; from 
whence to the Floor, on which the Balls were | 
dropt, meafurd near 220 Feet. Ie is to be 
obferv'd, that the Quickfilver Balls made no : 
fenfible Impreffion on the Floor on which they — 
defcended (which at that time was coverd 
with Deal- Boards) porwichitanding, their” 4 
Weight and Velocity of Defcent. 
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The floc Experiments on the Defcent of 
Bodies in Air, were made in the fame manner, 
at the Place before mentioned, anfwering very 


exactly with the former. 


Onickfilver Balls. Large thin Glafs Balls. 
Weight in Diam. Time of falling .WtinGr. Diam. Timeof falling 
Grains rothsof inhalf 2ds | in half ads. 

Inch. ° Inch roths 
©08——.8 ——§ —— - 510 ——$§. «IT 
9¢ Behe —8 a littlelefs; 642 ——5 .2 — 16 
R66.+—r08 —-8, oe: 599 ——5.+I——16 
J47—-7-——8 a little more, 515 ——-5 .0——-16; 
$08——.7 1-8 ——. - 483 ——5 .O——I7 
34—. 18 a little more, 645 ——5 .2———-16 


Thefe Experiments were made Fune 9. 1710. 
at which time the Height of the Quickfilver 
in the Barometer was 29.7 Inches, and the 
Thermometer 60 Degrees above the Freezing 


Point. 


Note, That the Quickfilver Balls, and the 
large thin Glafs Balls, were dropt together as 
they are ranged in their feveral Lines. 


XI. Ex- 
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Experiments concerning the Effects of Air 
pafs'd through red hot Metals, &c. 


EN order to find what Effect fuch a Medi. 
f wm, as Air pafled thro red hot Metals, — 
might have on. the Lives of Animals, I con- — 
trived the following Method. I tooka large > 
Receiver open at top, in Diameter about four 
Inches, which was covered witha Brafs Plate | 
and wet Leather, as ufual in Glaffles of fuch a 
make. Tothis Plate at top (which had a fcrew 
with a fmall Perforation). belonged a Cock, 
and from that Cock proceeded a {mall hollow 
Wire, abour three Feet in Length : That End © 
of this hollow Wire, which was remote from — 
the Receiver, was put into a hollow Piece of 
Cait Brafs, pretty thick in fubftance, but the 
_ Hole was not quite through: And the Hole 
being larger than the fmall hollow Wire, it — 
wedg'd into the fame with pieces of Steel 
Wire, till the Caft Brafs was filkd as full as it 
could contain. In this manner it was putin- 
‘to a Charcoal Fire, and there it lay till it was. 
thorougly Red hot. The Receiver beingthen ~ 
exhaufted of its Air, the Cock on the upper 

part 


i, 7a? * 


( 283) 


part of it was turn’d, which gave liberty for 


that Air-only, which of neceffity muft pafs’ 


thro’ the red hot Metals to fucceed. This 
Air firt paffing down thro’ the {mall Duds 


between the red hot Wires, before it could 


coine to enter the Red hot hollow Brafs- Wire, 
-muft of neceflity fuffer or undergo {ich a 


_ Change, as Fire, or the Fumes of fuch red hot 


Metals would give it. ‘ 
When the Receiver was fill’d with this Air, 
and had fiood fome little time, the Brafs Co. | 


ver was taken off, and a pretty large Cat im- 
‘mediately plung’d into it : The Cover being 


‘ 


laid on again, the Cat immediately fell into 


Convulfions, and in lefs than a Minute ap- 
peared without any fign of Life. Then being 
taken*out of the Receiver and laid onthe Floor, 
{he continued as Dead ; but in lefs than a Mis 
nute of time fhe began to difcover Life by 
motion in her Eyes, and after 2 or 3 hideous 


_Squalls, fhe began to recover apace; but 
_ was very fierce, and {pit and did fly (as well 


as her Weaknefs would fuffer her) at any one 


that offer'd to touch her; and it feem’d ha- 
_zardous forany one then to attempt it. 


But after half an Hours time, or theres. 


abouts, as her Strength and Eafe. recover. 


ed, fo her former Temper encreafed up- 
on her fuffering herlelfto be handled without 
any fign of fiercenefs, as before. ! 


As 
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As to the Effect, which the fame fort of 
Fadticious Air has upon Flame, take as fol- 
lows: | ea re 
I no fooner came to plunge a. lighted Can- 
dle into it, but it was immediately extinguilh'd : 
And this:I feveral times obferv’d, that when — 
the Candle was flowly immers’d, fo much. of 
the Wick (which before was lighted) as came 
but within the verge ofthe Glafs, died; and - 
fo the reft fucceffively, as it defcended to — 
the fame place : And this upon feveral Repe- — 
titions anfwerd much the fame. But in fome - 
time, asthe common Air came to mix with _ 
it, one might plunge the lighted Candle lows _ 
er and lower, before it did go out, till at laft ” 
it would remain burning at bottom. 
Asto the Elafticity and Specifick Gravity — 
of the foremention’d Medium, 1 have made fe-. 
veral Trials, (and I think very accurate) but 
find it no ways differing from Commoa Alr, 
in refpect to thofe Properties. 


Hence it follows, ASA 
_ ‘That the foregoing Effect, is no ways al. 
fifted from any Imperfection or Defect in the 
~ jaft mention’d Properties : Therefore the fol- - 
lowing Queries feem to offer themfelves. | 


- Query t. Whether Air it felf may fo fuller 
ia its own Nature by any fort of Fire, as 
to be divefted of the Power of fubfitling 
Life or Flame : Or, a 

| Gyery. 
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— Query 2, Whether the Effuvia, or Steems, 
_ proceeding from the red hot Metals, 
‘which the Air may take along with it in 

its Paflage near them, do not very much 


contribute, if not wholly occafion the 
Effect. 


If the latter takes place,.I prefume, it may 
in fome meafure be apply’d to/account for the 
Effe&, that ‘the Damps, or Steems, which a- 
rife from Subterraneous Caverns, impregnated ~ 
with Metalline Effluvia, have onthe Lives of 
Animals: And yet at the fame time, the fame 
‘Air may fuffer no Change in refpeé to its 
other Properties; I mean, its Elafticity and 
‘Specifick Gravity, in comparifon with other 
Air in the fame Region. 


Experiments cowcerning the E ffett of the 
Air pafsd through a Degree of Heat, 
equal to that of boiling Water, 


_¥ Contriv’d a Brafs Box, about Four Inches 
long, and an Inch and half over. At one 
‘End, which I foder’d up, I fix'd two {mall 
Brafs Tubes; one of which went through, and 
reached the remoter End nearly : The other 
‘Tube was but juft inferted in it ; but each of - 
‘them long enough to reach fufficiently above 
the Surface of the Water in which they were 
‘to be put. eee ae 
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- Thefe Tubes were to convey the Air intod - 
Receiver exhaufted of its Air: It pafsd fir 
into that Tube which nearly reached its oppo- — 
fire End, and fo into the other which lead to 
the exhaufted Receiver. But the Box, with 
that Part of the Tube that was within it, was- 
firft prefs’d full of Brafs Duft ; which I had the 
conveniency to do, by means of a Brafs Cap, | 
which f{crew’d of to the End, not before men 
tioned. This Brafs Duft I moiftned with a- 
little Water, thinking thereby to exert a more - 
than ordinary Steam, or Efflvuza, from the Me- 
tal, which the Air might take along with it, as 
it pafs’d through fuch ftrdit and narrow Ave- 
fiues, as it muft do betweenthe Brafs Dnft.. 
In this manner it was put into the Water 
when cold, and continu’d in it till it had boibd 
a confiderable time ; by which means it muft 
in all its Parts, be of the fame Degree of Heat 
(at leaft) as the boiling Water. Thus it was 
taken out, and apply’d to the exhaufted Recet- 
ver; whiere, upon turning a Cock, I gave the 
Liberty for that Air only to pafs into it, which 
mutt fucceed through the Brafs Box and Duft; 
under the Ciréumftances before mentioned. 
When the Receiver was full of this Air, the. 
Cover was taken off, and a lighted Candle 
plung’d into it, where it continud burning, e- 
ven at the Bottom, as if it had pafsd through 
no fuch Medium, but had been full of Common 
Air. I took that Method to try it, te a 
| tne 


ihe Flame of a Candle to be the mioft tende# 
Way of difcovering a Change in Air, — 
_ Afterwards I repeated the fame Experiment 
“over again, with dry Brafs Duft inftead of the 
former; but the Succefs was the fame. There- 
fore it feems to me, that futh:a Degree of Hear 
as that of dotting Water, is not fufficient to 
~caufe any confiderable Change (if any at all) 
inthe Air ; norfuch a Degree of Heat; ableto 
ftrike any injurious or fuffocating Ffflavia, out 
Vol the Metadline Partislesi: tf 100.090 Hos 
Some other Experiments on the foregoing 
: lee  -Head; aN 


‘HE pafling Ainthrough a red hot Glafs 
, _ Tube into an exhaufted Receiver, had 
ho, manner of influence on a Sparrow put in- 
tothe fame: But upon paffing of Air through 
‘ted hot Chareoal, before it enter’d the Tube 
that convey’d it into the exhaufted Receiver, 
the forementioried Animal, in that Medium 
in aboiit a quarter of a Minute, gave figns of 
_prefently expiring ; but being taken outat the 
fame tinte did recover; and’ continued livings 
and well for fome Days after. Yet it was 
concluded, had the Bird’s cotitinuance in the 
Receiver been but double that time, her ré- 
‘covery would have been very doubrful. I 
Have likewfe try’d Air pafs'd thro’ the Flames 
of Spirit of Witte, and Oil of Turpentine : 
ig We ee re eT Be 
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‘The Effect was phe the fame. as to the Spit 
rit of Wine, the Flame of a Candle béing im- 
_ mediately extinguifh’d upon its being plungd 
into it: But the Air which pais’d through 

the Flame of the Oil of Turpentine took fome: 
-Un@ious Fumes along with-it into the exhau-— 

fied Receiver; which Fumes, upon the. near 
approach of a lighted Candle, fuddenly took 
fire, and continued to burn on the upper Sur-— 
face, till they were ftifled by covering clofe 
the Receiver : And upon feveral Repetitions it 

anfwerd much the fame, tillthe whole quan 

tity of Fume was confum d. 
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A Déferipton of the Apparatus for mae 
«king Experiments on the Refrattions of 
Fluids ; With a Table of the Specifick 


Gravities, Angles of Obfervations, and 
Ratio of Refractions of feveral Fluids. 


HE whole Apparatus is fix d ona Table, 
parallel to its Surface. Onone and the 

fame Axis is fix'd a Sextant, of a Radius of 4 
Feet, and a moving Limb to bear the Object. 
The Sextant is divided into ‘Degrees and 
Minutes by 2 Diagonal, and remains always 
fix'd. The Object, which is plac’d on the 
moving Limb, is feen parallel with the Table 
- when obferv'd through the Prifm, and at no 
Degrees onthe Sextane ; but when any Trat- 
parent Liquid is put into the fame, the Ob- 
‘ject mutt be elevated till it appears to the 
Eye: Then obferving how many Degrees and 
Minutes the /zdex on the Limb cuts on the 
Sextant, we note it, and call it the Angle of 
Obfervation. Thus for different Liquids you 
have different Elevations of the Object, as 
you will find by the pars Table. The 
‘Sight-Slit (if I may a li t¢ fo) is semnpelee, 
: a o 
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of two Pieces of Box-Wood, plan’d parallel. 
to one another : Thefe Pieces are feparated one 
ly by three flender Slips of common Cards ; 
and with that intervention are fcrew’d down 
one upon the other, exadily parallel with rhe 

_ Axis of the moving Leg and Sextant. The 
- Prifm, thro’ which it directs the Sight, is plac’d - 
pretty near it, and -confifls of an Angle of. 
44%.. 54, which Angle is fix’d Perpendicular 
to the Plane of the Table, irs upper fide be- 
ing parallel with the fame. The Object is a_ 
Piece of white Paper, in form of a Crofs, 
pafied on a black Board, and is fix'd at the 
end of the moving Limb, which is in length= 
about feven Feet {rom the Sight ; its _Diame-— 
ter 78 about 22 Inches, which juft comprehends — 
the Sight through the Slit; fo that when the 
Objeé is wholly within view, we conclude 
the Obfervation to be exact. With this Ap. 
paratus the Experiments are madeas well by 
-- Candlelight as Day-light, (the Prefence” of 
- the Sun-Beams being no ways neceflary) and 
I think they may be depended on as pretty 
Accurate. I have taken the Specifick Gravis 
ty of the feveral Liquids, where Icould obtain - 
a fufficient quantity, as appears by the Table: 
So that if any Perfon fhould have the Curio- 
- fity to repeat thefe Experiments, he muftex- 
“pect a different Angle of Obfervation, if the 
Specifick Gravity agree not with the Table; 
_ for fometimes it happens, that Liquids of the 
fame Denominationare not always of an equal 
o : | Good. 
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GoodnefS; and confequently will have a diffe. 
rent Specrfick Gravity and Refraction. 

The Chriftalline Humour of the Ox Eye I 
prefs‘d into the Angle of the Prifm, whereby’ 
it received the Form of it, and gave the An- 
gle of Obfervation as (pecified in the Table. 
I could not fee the common Object thro’ it, 
‘but was forc’d to make ufe of a Candle for 
that purpofe ; the Flame whereof appeared 
very broad, at leaft five or-fix Inches, nearly 
in the Form of a Half Moon : But what fhould, 
occafion fuch a Change of Figure, 1 cannot 
at prefentdetermine.. Of all the Fluids Ihave 
try d, I find nothing to Refract a Ray of Liglit 
lefs than Water ;. yet there are feveral other 
Liquids which make the fame Angie. I ob. 
ferve Oil of Bees-Wax to be the lighteft Fluid, 
and Butter of Antimony per Deliguium to be 
much the heavieft : The difference of Speci- 
fick Gravity between thefe two Bodies, is as 
662 is to 1976,that is, nearly,as one to three : 
‘And the Ratio of their RefraCtions but as 
T0090 is to 6885 Bees-Wax, fo is'sg41 An- 
‘timony ro the fame Radius ;. that is, as. one 
to.1.16, or thereabouts. . Likewife Oil of 
Vitriol is in Specifick Gravity to Oil of Safa- 
fras, a 1510 isto 8908 ; yet the Ratio of Re- 
fraction of the lightett is. moft confiderable, 
being in proportion as 10909 is to: 6475 Sa- 
fatras ; ; fo is the fame Radius to-7011 Vitriol. 
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Thus T find, that’a Body doth not Refract 
il proportion to its Specifick Gravity ; but 
from fome Quality peculiar to it felf; whe. 
. ther it be from its Inflammability, or from any 
different Texture, or Figure of its Compo- 
ment Parts; or whatever elfe it be, I fhall, with 
the Application of thefe Experiments, fubmit 

to this Honourable Aeon to determine. 


Specifick Shite Ang.of Ob. ere of 
comparifon with a> fervation.. Refraction, 
Bulk of Waterequal |. , bal 
to 820 Grains. d. ASAT OES ERD 

HY 16.50 7485.3 
Mh of Safafras 898... 29.20, 6475.8 
«, farpentine "913.5 oss: 6741.8. 
Bees-Wax 662 23.30 ~ 68854 
Carrawayes 752 26013 | 6696.5 
Oranges rey he Py do O74 1.2 
Fyfop 769.5 25,10 sik 6757.6 — 
Rofemary 747 24.40 6794.7 
Savin 789 25.30 67309 © 
Origanum 752 25:00 67702 
Pennyroyal 783 25.30 67309 
Mint 780.5 26,00. 6706.4 
Spike 749 24:30 6307.3 
Fennel 798 27.10 6616.5. 
Funiper 729- 25-10 CTS IG 
Cummin 966.5 27.00 6627-7 
Tanfey 957 23.46 6865.1 
Dill 995.5 27 40 653267 
Amber 933 2.6930 — 6662.3 
Cinnamon —- 828 28.40 6517.7 
Cloves) $297 27.20 6606.8 
Nutmegs 759 25+40 C7264 
“Boise of Wine 703.5 48-50 7237.69 ) | 
Hartlhorn —-736 17°00 7468.3 -— 
Vinegar $24.5 17:00 As Hartfborn. 
al Armoniack 794-5 16.56 Agi 


Acids, 


mo. eee 


\ 


‘Acids, Spirit of Amber 825 16,56 As Sal Armoni ack 


~ Oil of Vitriol 1510 21.56 701165 
Spirit of Nitre 1166 20.50 a ae! ee pons 
Aqua Regis 987. 19.50 | 7195 
Aqua Fortis = SF 20-40 712045 
Aqua Regis from | nn: | 
Aqua Fortss ana _ 1034 20,10) F161.5 
Sal Armoniack : | 
Butter of Antimony 1976 40:00 | 5941.3 
Spirit of Raw Silk 5 916 = 20.30 97135. 
Spirit of Honey - 716 16:50 As Water. 
Tindt. of Antimony 693  ~=—-118.46 | 7294.3 
 Feluits Bark 720. «18546 As. Tind, of Antim. 
— Balfamum Tolu INT 19.34 7219.3 
Gum Ammoniacum 719 19,10 9257-3 
Metals 713 18.54. WRB rez 


Vitreous Humour of — 


an Oxe's Eye 16,50 As. Water: 


Chryftalline Humour NEN 
of ah Oxe's Eye b 24°10 6832.7 
White of an Hen’s Egg ¥Jeqo 1 T4ON.Z 
Felly of Hartfhorn 17°50 7334°7 
Hurae Saliva , 16550 As Waters 
- Human Urine 17°05 7451.9 


French Brandy | WAERRON 7338.6 


v 


Oil. of ‘Turpentine firongly ting d Green, 
with Filings of Brafs, no waysalters its Refra- 
- Gtion. ; | | 


pa 


5! 


XIII. Expe- 


eee: xu 


éw Account of the Repetition of an aes 
riment of the late Dr. Hookes, con- 
cerning two Liquors, which, when 
mixt together, will poffe I's lefe Space, 
than when feparate : With another Exe 
periment coufi Baa | the fame, 


py SR a ee ee ee eee eee pe 


HE Experiment mre | by» i late i ins 2 


' genious Dr. Hooke, in one‘of his Papers i 


Geliverd to me by Mr. Waller) is concerning 


Two Liquors, which, when mix’d..together, — 
would poffefs lefs fpace than when feparate ;_ 


which ‘he calls a Penetration of Dimenfions : 


And adds further, That this Penetration is ie | 


Caufe of Zeat, of Fire, of Flame, of the 
Power of Heat, Fire, and Gunpowder, and fe- 


veral other Phenomena, which teem tobe moft | 


ty prodigi ous and wonderful in Nature. 
And fince the Experiment feed fo confide- 


‘rable, as to account for feveral furprizing Ope- 
rations in Nature, I thought it very worthy 


fe Examination, by a Repetition of the fame. 


Accord- 


 Magsy) 

Accordingly, I procur’d a Bélt-Head (fach 

as he there defcribes) with a long fmall Stem, 
which 7 fill’d nearly full of Common Water. 
The Stem was mark’d into feveral Divifions, 
on a Piece of Paper pafted along it ; by which 
means J diligently obfervd the Height of the 
 Surface'of-the Waters: 0 - 
Then pouring as much of it out as fill’d a 
certain Meafure, which being thrown away, I 
fill’d the fame Meature as nicely as poflible, to 
the fame Height, with frong Ort of Vitriol; 
which I return’d into the Bo/t- Head, in the 
—-xoom of fo much Water taken from thence. | 

Upon the mixing of thefe Liquors enfu'd a _ 
pretty ftrong Ebullition; and abundance of 
Airy Particles were vifibly extricated, and the 
Surface was not fo high in the Stem confide- 
rably, as when it was poflefsd only by Wa- 
CEP: | 
' But here I muft rake notice, that two or 
three Drops of Oil of Vitriol were acciden- 
tally fpilr, in pucting it into the Bolt. Head; 
but yet the Experiment was very manifeft, in 
the gradual Decreafe of the Dimenfions of the 
Liquors. bee, OE pe b ANE 

And ‘tis to be obferv’d, That» altho’ they 
became very warm; yet, contrary to the Na- 
ture of moft Liquors in fuch a State, they 
_ continu’d to poflets lefs and lefs Space’; which 
was vifible by the finking of the Surface in the — 
Stem of the Bolt-Head; and in about half. 

an Hours time, it had defcended above an 
| | ; Inch; 
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‘ 


Inch : And when I vifited it on the Monday | 


following (for the Experiment was made on — 
the Zhurfday) I found it had fubfided at leatt 


two Inches below the Mark Tleft it at. 


eS Ee. Sonal 


Now, whether the E4«/ition produced. by — 


the Heat, might not evaporate that Quantity, 


which it feem‘d to lofe in Space; or whether, — 


in fo many Hours time,;as it had been (ince the 


Experiment was made, there might not befuch — 
an Evaporation of the Parts of the Fluid, as — 


ro become equal in: Bulk to the Quantity of 7 
the difpoflefs'd Space ; and whether it was fo | 


or not, I gave my felf the fatistaGion after the | 


following manner. 


Intoan upright, Glafs that oud hold about 


Three Ounces of Water, I put a Quantity, of 


the famie Fluid equal to 885 Grains. 


Intoanother Glafs,of the fame form, but a 
ler, I put a Quantity of Of of Vitricl, equalto 


45 6Grains ; which, with their refpective G! afles, 


I weighed all together in a nice Balance : After . 


which I put the Oz of Vitriol, Glafs and all, in- 


- tothat which held theWater ; ; where immediate. q 
ly a very great EbuNition began, and theGlafs _ 


that contain’d them, became fo hot, as tobe 
but juft endur’d in the Hand. 


T found, in two Minutes time it had loft, of , 


its Weight about Two Grains: And at the 
End of an Hour, or better, it had decreafed in 
all but Six Grains and a half; by that time 


the Conflict was wholly ceasd, it being then — 
hide , nearly — 


CRD 
nearly reducd to the Temperature of the out- 
IRR RE AI re iene vee | 
After that, I weighed them at feveral times, 
but found them in the fame ftate, as to their 
Weight, as laft mention’d. 

I continu’d them in the Scale till the next 
Morning, when I likewife could diftinguifh 
no manner of Alteration in the forementioned 
eight, cays | ; 

- From whence it plainly appears, that the 
- Decreafe of Bulk upon the mixing of thofe Li- 
-quors, does not proceed wholly from an Eva- 
poration of their Parts ; fince by the laft Ex- 
periment, the Evaporation’continud no longer 
than the Fermentation lafted; but the De- 
creafe of the Bulk of the Bodies feems not to 
be perform’d all at once, or in fo fhort a time, 
as may be taken notice of in the firft Experi- 
ment. — : | 


Experi 


i Experiment XIV. no - 


An Account of an Experiment, concerns 


~ “tng an Endeaveur to produce’ Light — 


i 
an 
' 


{ 
7 


through a Metallick Body, under the 


_ Circumflances of a. Vacuum and Attrie 


Pe may be remembred, what fuecefs I had a 


in producing Light through Bodies, fach | 
as Sealing-Wax, Pitch and common Sulphury 


which gave me fome probability, thatunder 
the fame Gircumftances I might) likewife 


make fome fuch Difcovery thro’ a Metallick 


Body. Accordingly I caufed a Glafs Hemif- 


phere to be made very flrong: To this He. 


mifphere I procured another, of Burnifh Brafs, 


exadtly made, to fall with irs Brim about an 


Inch within the Glafs that T might the better — 


cement them together ; which I did fecurely — 


from any ingrefs of the Airinthat part. Thus, — 


when joined it became nearly a Globe; only, — 
the Diameter thro’ its Axis, was fomewhat — 
‘more than its tranfverfe Diameter, which was — 


a Difadvantage to its Strength, as the Sequel 


~ of this relation will difeover. In this manner — 


“Texhaufted all its Air, atleaft nearly fo, and 


then 


- 
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then put it on the Machine to give it a cit- 
-cular Motion, as ufval in. fuch Experiments. 
Tapphied.my Hand tothe Brafs Hemifphere 
in Motion, but no Light could be difcover’d 
within: I then rubbd it witha Deal Stick, 
but the Succefs was the fame. Afterwards, ¥ 
applied apiece of Sealing Wax, which has in 
it felf a very’ Ele@trical Quality: This Wax, 
rubbing roughly onthe Brafs, feem'd to fhake 
the Parts of it ; ee there did not ae 
ry the least slimple of Light appear. JT then 
held the Flame of a Candle to the Brafs in 
- Motion, which fomething more than warm’d 
a Circle on it; hoping by this means to ex- 
cite or obtain fome Difcovery from it. Yet, 
notwithflanding a {mart Attrition was made 
on that part, it was altogether unfucce(sful. 
Being tird, I let inthe Air, and. fufpended 
omy farther Trials till the following Nighr. 
At which time, when I had exhauited the 
Air from within the Globe, I began the At- 
- tritioa with a Coal Cinder, which being fome- 
what rough I thought might fhake the parts 
of the Metal, and put them into fuch a State 
or Mode as to exhibit an Appearance of 
Light: But this and whatever elfe I then. did 
try, was to no purpofe. In this exhaufted 
State I left the Globe on the Engine, to.con- 
fider a little what farther Trials to make ; 
with what Bodies and in what manner to pro. 
ceed with them: But to my great furprize, 

in about an Hour after (being in the next 
; | Koom ) 
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Room): I heard a Noife almoft as loud as 4 
Musket when fir'd ; and I immediately com. 
ing into the Room, ‘found the Globe broken 
all to pieces (I mean the Glafs half of it) and 
the Brafs Hemilphere onthe Ground ; which _ 
I took up, and found feveral bruifes ir ‘had res’ 
ceived from the violent ftrokes of the broken © 
Glafs, which had difperfed it felf in pieces | 
all over the Room.. A large Looking-Glafs, _ 
at leaft three Yards diftant from it, was crack’d ~ 
almoft from top to bottom, and quite crofs — 
the middle, by a blow it receiv'd from a Frag: | 
ment of it; for where it ftruck the Glafs, the — 
Cracks proceeded from it every way like fo~ 
many Radi drawn from a Center. Thus 
were the Experiments ended ; and, as I hint- | 
ed before, this Accident, I believe, proceeded — 
from the unconformablenefs that the Figure — 
of the compounded Globe, had to a perfect — 
Sphere, altho’ it did not ‘differ fo much to 
fight, asto make me fufpedt any fuch Con- 
-fequence.. From thefe Experiments I may — 
fately conclude, that if there be any \fuch 
Quality as Light to be excited from a Brafs | 
Body, under the forémentioned Circumftances, 
all che Attritions of the feveral Bodies ufed 
for that purpofe, have been too weak to force 
 jtfrom it. And indeed, confidering the clofe- 
~nefs of the Parts of Metal, and with what 
firmmne{s they adhere,, entangle, or attract one 
another, a {mall degree of Attrition is not 
fufhicient to put their Parts into {uch a Mott- 
on, 


{ 
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_“on,as to produce an Ele@trical Quality ; which 

Quality, under the forementioned Circum- 

_ ces, I take to be the daprsarince of Light 
in fuch a Medium. vrubel «ina 


Experiment XV. 


An Account of an Experiment touching the 
Direction of a Drop of Oil of Oranges, 
between two Glafs Planes, towards any 
Side of them that is near prefsd ge 
ther. 


HE Glafs Planes which I us'd, were a- 
fi. bout fix Inches {quare ; and being very 
| clean, a Drop or two of Oil iE Oranges was 
Jet fall on the lower Plane, fuppofe at B ; then 
_ the upper Plane was laid on it, fo near as to 
touch the Liquid, that it might. become conti- 
guous to both their Surfaces. © 
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This the Planes being made to touch one” 
another at the Side A, and opend at the Side 
_C, as in’ the Scheme above, the lower Plane 
lying Parallel with the Horizon, theDrop of — 
Oil would immediately move towards the 
touching Side of the Planes; and whenit was — 
arriv’d there, it was but reverfing ‘the Angle, — 
and the Dtop wouldreturn from AtoC ; and — 
after the fame manner it might be directed to 
any Side or Part of the fame. Moreover, if ” 
the Planes were elevated 8 or 10 Degrees at 
. A, yet would rhe Drop afcerid towards the Side 
A,tho’ not fo fwift, as°when the Planes were — 


in the forementioned Pofition. ~. P 
It was farther to be obferv’d, that the near- 
eft the Drop approach’d the touching Side, fo 
would the Velocity of its Motion be encrea- 
fed: Yhe reafon of which feems very plain, 
dllowing thé Afcent of Water in frhall Tubes, | 
and between the Surfaces ot nearly contiguous © 
Planes, to be explain’d from the Power of At-— 
traction, that one Surface has to another at 
fuch 4 néarnefs (as 1 fee ao reafon to doubt it:) 
For the Drop of Oil moving on towards the 
contiguous Surfaces, comes to enlarge its 
Space, and touches the Planes in more and 
more Parts, as it approaches nearer and nearer 
the touching Side. Fhus.in the whole Pro- 
grefs of its Motion, it is continually encrea- 
fing in its Surface, and confequently the Power 
of Attraction mutt encreafe in proportion to 
. that Surface: fo that the Celerity of its Moti- 
’ | on 


i 5 

6 muft fieceflarily be augmented. This Ex- 
periment feertis very powerfully to confirm 
the Experiments made before on the fame Sub. 
ject, from the gradual Increafe of the Motion 
of the Drop ; reprefenting thereby the feveral 
Appearances of the Afcent of Water in different 
fiz’'d Tubes, or between Planes, whofe Surfaces 
are placed at different diftances, the flower 
Motion reprefenting thofe Experiments made 
in larger, and the {wifter in {maller Tubes ; 
the fame to be obferved in different diftanced 
Planes. | ? 

J have fince repeated the fame Experiment 
in Vacuo, where, in all refpects, it anfwer'’d as 
in the open Air: Which is a plain Indication, 
that the Prefence of the Air has nothing at all 
to doin produeing this Phenomenon. 
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XVI, | 
An Account of fome Experiments touching 
the keeping of Fifbes in Water under 
different Circumftances. 


HE. Fithes made ufe of in the following 


ff Experiments were Gudgeons; which — 
are a fort of Fifh very brisk and lively in the - 


Water, and will live a pretty confiderable 
time out of it. Three of them I put into a 
Glafs Vefiel, to about three pints of common 
Water (which Fifhhes were to bea Standard to 
compare the others by.) Into another Glafs, 
to a like Quantity of Water Iput three more of 
them,which quantity of Water juft fill’ thisGlafs 
to the very Brim; upon which I ferew'd down 

a Brals Plate with a Leather between, to pre- 


vent a Communication with the Water inthe 


Glafs andthe External Air; And that it might 
the better relemble a Pond of Water frozen 
over. (on which Account this Experiment was 


-< made) I fuffer’d as little Air as pofiible to 
remain on the Surface of the included Wa- 


The 


1, 
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Tlie third Glafs hada like quantity of Wa: 
fer put into it, as the former; which Water, 
firft by boiling, then by continuitig it a whole 
Night in Vacuo on the Air-Pump, was purg‘d 
ofits Air to the greateft nicety: Into this Wa- 
ter alfo, I put a like Number of Gudgeons as 
into the other. Thus (the Fifhes being all 
‘put into their refpective Receivers) I apply’d 
my felf to waitthe Event; which was as fol-. 
dows. It was about half an Hour after Ten 
in the Merning when I bégan the Experiments ; 
and in abouc half an Hour from that time, 1 
obferv’d the Fithes in the exhaufted Water of 
Water purgd of its Air, began to difcover fome 
uneafinefs, by a more than ordinary Motion 
in their Mouths and Gills, or Refpiration, if T 
may call ic fo, diffeting from the Fifhes in 
the other Glafles ; the included Fithes at the 
fame time difcovering no alteration; only I 
took notice that they would now and then af- 
cend tothe Top of the Water, buc fuddenly 
{wim down again: And inthis State chey 
‘continued for fomie confiderable time, without 
any fenfible Alteration. About 5 Hours after 
‘the laft Obfervation, the Fithes in the exhau- 
fted Water became not fo a@tive (upon a Mo- 
fion given the Glafs that contain’d them) as 
before: And thofe Gudgeons included without 
any Communication with the ontward Air, 
how began confiderably to abate of their Vi. 
vVacy 3 yet {till continued at times their Mo- 
tions upward and down again. At Seven in 
cau, the 


f 
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the Evening, tlie included Fishes lay all atthe 
bottom of the Glafs with their Bellies upwards ; 
nor upon thaking the Glafs, could I put them 
in Motion, or caufe them to ftir their Fins or 
Tail; only T could obferve a Motion in their 
Mouths, which fhew’d me they were not per- 
feétly dead. In this State they lay for fome 
time: But confidering the Experiment would 
not be compleat, if I did ‘not attempt their 
Recovery by taking off the Brafs Cover, be- 
ing very fure they muft have dyd in fome 
final! time under the Circumftances they were | 
then in; accordingly, I took off the Cover, 
and gave the Surface of the Water a free and 
open Communication with the External Air, 
At about Ten at Night, I obferv'd them again; 
at which time their Recovery was fo evident, 
that upon alittle difturbing the Glafs that con- 
tain'd them, they were actually in Motion a- 
* gain: Andat this time alfo, the Fifhes in the 
Water purg’d of Air, began to appear more 
brisk and lively than at the laft Obfervation. 
Here I cannot but take notice, that notwith- 
ftanding the Water was purgd ofits Air toa 
very great degree, yet the Fifhes put into it 
did not fo much as once afcend in it ; but 
continued always at the bottom, as the Fishes 
did in. the Common Water. At this time I 
left them till the next Morning ; when about 
Fight a Clock I found them as perfectly well 
, and lively in all the Glaffes, as when they 

were firft put in. Thofein the Common Wa- 
ter 
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ter exposd to the open Air; fuffer’'d no man? 
ner of Change during the whole Time. Af- 
ter this I was willing to try whether the Air 
had again infinuated it felf into the purg’d Wa- 
ter,and whether that might not be the occafion 
of the Fifhes Recovery. Accordingly I put it on 
the Plate of my Pump, in the fame Glafs with 
the Fifhes in it ; and being cover’d with ano- 
ther Receiver, the Air was taken fromit; yet 
‘I could perceive very little Air afcend in it, 
-andto me it feem’d much in the fame State as 
when the Fifhes were firft put in. I continu- 
edit zm Vacuo about an Hour and an Half; 
the Fifhes almoft all the time continued at 
the Top of the Water, and at that time ap- 
peared as dead; for upon letting inthe Air, 
they funk haftily to the bottom without any 
Motion of their Fins or Tails. 

- From the whole Account I obferve ; 
Firff, That Water purgd of Air, fo far as 
the Method here made ufe of, is capable todo 
it, renders it not alrogether unfit to fupport 
the Lives of Water Animals. For although 
when the Fifhes were firft put in, and for fome 
Hours after, they feem’d to fuffer fome unea- 
finefs ; yet at length the Water became more 
familiar tothem, or their Conftitutions infome - 
meafure did fo conform, as to render the Wa- 
ter tothem, and them to the Water more aq 
-greeable: Otherwife I-do not fee how their 
Recovery fhould follow, fince upomexamining, 
little or no alteration could be found in the 
X 3 : Cie 


Circamflances of the Water, from the time 
the Fifhes were firft put in. 

Secondly, The Fifhes included with their Wa- 
ter from any Communication with the Exter-- 
nal Air, plainly demonftrate, that Common > 
Water in its Natural State is not alone {uffici« 
ent to preferve the lives of its Natural Anis 
mais. Hence it follows, that in Ponds, when 
the Water comes to be Frozen over witha 
pretty thick Ice, the Fifhes in the faid Ponds 
are very likely, if mot certain co perifh, upon 
,the Continvance of fuch a. Congelation for 
fome tire on their Suriaces; unlets (as inthe 
latter part of the Experiment) the Impedi-~ 
ment which hinder’d the immediate Conta 
of the Air tothe Surface of the Water, be ree 
mov'd; that is, by breaking Holes intheIce, | 
whereby it is reflored, and undoubtedly will 
perform the fame thing as my Removal of the _ 
Brats Plate, This is to be underftood only in. 
Ponds where the Water is flagnant ; for where 
there are Springs, or accurrent of Water con- 
“antly fucceeding under the Ice, the efle@ 
- moft likely will nor be the fame. | 


Eixpe- 
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Experiment XVII. 


An Account of an Experiment, concerning 
the Angle requir'd to {ufpend a Drop of 
Oil of Oranges, at certain Stations, be- 
tween two Glafs Planes, placed in the 

| Form of a Wedge. 


’ Procured two Glafs Planes that meafur'd a 
Radius of twenty Inches each ;_ their 
breadth was about three Inches: That which | 
I ufed for the lower Plane, was placid with 
its Surface parallel with the Center of its Axis, 
and parallel with the Horizon. T hus (the 
Planes being very clean) they were rubb’d 
with a clean Linnen Cloth dipt in Oil of O.- 
ranges: Then a Drop or two of the fame Oil 
being let fall onthe lower Plane near the Axu, 
the other Plane was laid on it ; which fo foon 
as it touch’d,the Oil, the Oil fpread it felf 
confiderably between both their Surfaces. 
"Then the upper Plane being raifed a little at 
the fame end by a Screw, the Oil immediate- 
ly attracted it felf into a Body, forming 2 
Globule contiguous to both Surfaces, and be- 
gan to move forwards towards the touch- 
ing ends. When it had artiv'd two Inches 
XxX 4 from 
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the Axi, an Elevation of 15 Minutes at the 
touching ends flopp’d its Progrefs, and it re-— 
main’d there without Motion any way. The 
Planes being let fall again, the Drop mov'd 
forward till it came to four Inches from the 
Center; then an Elevation of 25 Minutes was 
_ Fequird to give it a fixt Station. At 6 Inches 
it requir’d an Angle of 35 Minutes wat.8, of 4 
45 Minutes; at 10, a Degree. Atx12 Inches 
from the Axis, the Elevation was 1 Degree 
45 Minutes ; and fo on, at the feveral Stati. 
ons, as they fland in the following Table. 
This, after abundance of Tryals, Itake tobe 
the moft corre@t,tho’ the others fucceeded ve- 
ry little different from the fame. It is to be 
obferv’d, that when the Globule, or Drop, 
had arriv’dto near £7 Inches on the Planes 
\from their Axis, it would become of an Oval 
_ Form; and as it afcended higher, fo would its 
Figure become more and more oblong ; ‘and 
unlefs the Drop was fmali, upon fuch an Ele- 
vation of the Planes as was requir'd at fuch a 
Progrefs of the Drop, it would be parted, fome 
of it defcending, and the reft of it running up 
to the top at once : But wpe a Drop that fe: 
parated thereabouts, I found the remaining 
part of itat 18 Inches, would bear an Angle 
of Elevation equal to 22 Degrees to balance 
the Weight of it. Higher than that I could 
not obferve. The Planes were {eparated at 
their Axis about + of an Inch. 1 found but 
little difference between {mall and larger Drops — 


of = 
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of the Oil, in relation to the Experiment. 
The Angles were meafured by a Quadrant 


markd on Paper of near 20 Inches Radius, 
divided into Degrees and Quarters. 


Diftance in Angle of 
Inches from | Elevation. 
the Axis. TED, M. 
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Experiment XVII. 


The Specifick Gravities of | feveral Metal. | 
line Cubes, ix comparifon with tbeir 
| dike Bulks a Water. thy 


Hefe Cuties were deliver’ d to me by: Dr 
| Sloane, and fuppos'd to be extraordina- 
ry in their feveral kinds, except the Gold. 
Their Workmanfhip was very accurate ; and 
they were exactly of a fize, altho they differd 
a hitthe from our Meafure. 
- Six of “em being laid on a Rule, side by 
Side, meafur'd about a Tenth more than fix 
3 Inches ; and if their Sides were changed, they 
till made the fame Meafure. And it farther 
appear'd, that they were exaét, by their Agree- 
ablenefs inthe Weight of heir re{pective Bulks 
of Water, as may be obferv’d by compa 
them in the following Table. 


Troy 
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Troy- Weight. 


Weight of the Weight ofthe In proporti- 
feveral Cubes feveral Cubes on-to their 
in Air, in Water. like Bulk of 
heae Water, 

Oa Le; G. WO SO COG 


Gold 9—-11—— 8 ———- 9 00 ——6 1. ., 19.3 


Silver 5 ——14 -—~ 10 ———- 5-——-03---+ 105 10.421 ) 

Copper Ai Bradeerebs itr ea coy a teat 
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‘An Account of an Experiment touching the 


Afcent of Water between Two Glafs. 


Planes, im an Hyperbolick Figure, 


— 


> 


trueft Surfaces I could procure. 
Thefe being held clofe together at one of 


their Ends, the other Ends were opend exact-_ 


ly toan Angle of 20 Minutes. 


Took Two Glafs Planes, each fomewhat _ 
more than Twenty Inches long, of the — 


In this Form they were edgeways put into 


a Trough of tinged Water, which immediatee 


SeeTab.g, ly arofe between them inthe Figure © 


Fig. 2. of the annex’d Scheme. 


At another time the Planes were opend to_ 


an Angle of 40 Minutes ; then the Water ap- 


SeeTab & pear’d between ‘em, as in the Scheme 


Fig.1. with that Title. 


By thefe Schemes the Proportions of the 


Power of Attraction are in fome mea(ure evi- 


dent to the Eye: For there may be feen at 


the feveral Diftances, how many Lines ‘which 
are Twel(ths of Inches) the Water is eleva. 
ted, 
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ted, and the prodigious Increafe of them near 
the touching Ends. | | 

Thope, the Tables are pretty accurate: For 
after many Trials, I find the Succeffes to be 

much the fame, according to the different 
Angles, 

This Experiment was firfi made by Mr. 
Brook Taylor, as appears by his Letter to Dr. 
fans Sloane, R. S. Secr. but he confeffes his 
Apparatus not nice enough to difcover exactly 
the Figure which the Water made between the 
Planes, 


A Table 


“ 


the Scheme of the 
Planes opened to ar 
Angle of 49 Minutes 
in HIB: e 

‘Number of 


Lines elevated 
at the feveral 


pievaces 3 in In- 
ches and Parts 
of Inches from, 


the touching - Difkances. 
Ends. 
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A T. able according to 


A Table according BB 
the Scheme of thé 
Planes opened to an 
Angle of 2.0 Minutes 
inkig.2. 

Number of 

Lines elevated 


at the feveral 
_ Difkances. 


Diftances in Tn- 
ches and Parts 
of Inches from 
the touching , 


Hinds, 
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XX, 
A Defcription of the feveral Hikass of Earth, 
| Stone, Coal, Sc. found in a Coal-Pit 
at the Weft End of Dudly i Stafford- 
fhire ; By Mr. Fettiplace Bellers, 
F.R.S. To which is added, a Table of 
the Specifick Gravity of each Stratum : 
By Mr. Fr. Hauksbee, F.R.S.  Com- 


municated by Dr, Hans Sloane, R. 3. 
Secr. 


I. Yellowith Clay, which lyes immnedis 
ately under the Turf. 

Il. A Bluith Clay. 

Ti. A Bluifh hard Clay ; the Miners call 
it C/unch. This is one of the certain Signs of 
Coal. It has in it Mineral Plants. - | 

IV. A Bluith foft Clay. 

V. A fine-grained Gray Stone : It lies next 
the former, and is found in fome Pits only. 

BO VE, A*Clay almoft like the firit, pony 
whiter, % 


VIL A 
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VII. Ahard Gray Rock ; with fomething 
like the Impreffions of Vegetables, but none 
diftind. 

VIII. A Blue Clunch, like Numb. 3. with 
Mineral Plants in it. 

VIL. +. This Stratum (which i is the fame 
with Numb. 13.) was riot taken. 

1X. Coal, called Bench-Coal. 

X. Coal, lefs black and fhining than the 
former, called Sl/zpper Coal. 

XI. Coal, more black and fhining, called 
Spin Coal. 

XII. A Coal like Caznal-Coal, by the Mi- 
mers called Stone Coal. Thefe Strata of Coal” 
have between each of them a Bat, of about 
the thicknefs of a Crown Piece. 

XIII. A black Subftance called a Dun- Row- 
Bat. » : 
XIV. A hard Grey Iron Oar, éalled thé 
Dun- Row Tron-Stone. 

XV. A bluith Bat, in which the follow-- 
ing Iron-Stoné lies, called the White-Row. 

XVI. ‘A hard blackifh Iron Oar, lying in 
{mall Nodules, having between them a white 
Subftance ; and from thence by the Miners. 
éalled the White Row.Grains, or Iron Stone. 

XVII. A hard grey Iron Oar, with fomé 
white Spots in it, calledthe Mid Row Grains. 

XVIII. A black fiffile Subftance, called the 
Gublin Bat. 


XIX. A 
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XIX. A hard blackith Tron Oar, with white 
Spots.in it, called the Gublix Iron.Stone. 
| XX. A Bat in Subitance much like that of 
Numb. MS VITI. Y.. ap 
| XXI. A hard prey, ‘ee Oar, called the 
Ganhoc, or:Cannot Iron Stone. 
el. A Bat, fomewhat hardet thart 
Numb. XX. 

XXIII. A dark, grey, hard Iron Oar, callid 
the Rubble Iron Stone. 

XXIV. The ‘Table. Bat, next under the 
Rubble Iron.Stone. ney 
“XXV. A coarfe fort of Coal, called the 
Foot-Coal. 

XXVI..4A black, Fe eaten thining Bat. 

XXVII. The Heathen-Coal: 

_ XXVIII A Subftance like a coarfe Coal; 
but by the Miners called 4 Bat; poe he- 
caule it'does not burn well. 

- XXIX. The Berch.Coal. 

XXX. A-‘Bat under thelaft, and is as tow 
(viz. 188 Feet and half )as they genetally dig, 
‘tho’ there is a coarfe Coal under this. 


NB: Thofe Stubtadces which divide the 
Strata of Coals and Iro Oars from each o-' 
ther, aré called Batsby the Miners: They are 
generally black, confifting of.a Matter peculi- 
ar to tHenmfelves, and are of a Texture neareft 
like Marle; tho’ fome of them are fiffile, and 
‘others have a Subftance not unlike Chale mixt 
pei them. os 7 3 

ae ‘tae | 
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A Table of the Thicknefs of each Stratum, : 
and its Proportion to Water, or Spes 
cifick Gravity. | 


~ PtPhicknefsyoo 2 = | | 
Number of { of each | Proportion |Or Specifick — 
the Sirata. ; Stratum.\| to Water. | Gravity. — 


| Feet: Inch.} | 

dante * tA olas 38 5.to192 as 200t0100 
5 a he 5 of 296 168] 1976 | 
III. oa Aree Ob ie baee 
| Ay aa 9 oe} 209 106 |* 197 
V. © ys of 583 237) 246 
Vi \ 21 co] 404 192] 209 
VIL ray Oo} 683° 259 | 243° 
VIII. . NOL. 2290) 188 dn 25g o 

VIL. I o) eo eee 
UX nh gh aug Uae REN IE aa 
were ac, | 9.8) EOL seeOn) 72: tacmeat 
XE. 1 4 of rg7" 14 |". 129 
XII. | 4 ora Seth 't43 |} ree: 
XIL I o| 408 198) 206 
XIV. | oly gaome liga. S167 1. 309.¥, 
XV., VIO LAT aa oye. 254 
XVE. | ext a8) 325.232 | > 334 
XVIL 9 2)-0781. 2441 320. 
XVII 2 O 305) 129 |) 1286 
0 Sed | Q “91° 920 266] 346 
DOM SUL Ay 6[? “¥q2" “96 i 2ey 
XXL | om 62655 2163] 313 
XXII. I te) 


428 165 b) 290 
) Num - 


‘tiie wo Thicknefs 

Number of | of each | Proportion Or Specifiel; 
the Strata. | Stratum. | to Water, | i 

iy dae Feet. Inch { 

XXUL fe) 6\4s 825'to231 as 358 to 108 
XXLV. 2 sy gg 

XXV. I o} 198 154 

XXVE. biG Oo} 238. 141, 

XXVIT. 6 o} 298 236: 

XXVIII 6 1{ 267 186 

XXIX. 2 o| 314 \240 

XXX. ° 61 244 133 


By which it is evident, that the Gravities 6f 
the feveral Straa are in no manner of Ordet : 
but purely cafual, as if mixt by chancé. 
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An Account of Experiments concerning the 
Proportion of the Power of the Load 
flone wt different Difiancese’ 


VV Ithout mentioning the many Difficul- — 
“APY \ ties that attend the making of Expe- - 
riments Of this nature, I fhall ‘immediately 
give an account of their Succefs, andthe man- 
ner of proceeding ; which wasas follows. | 
| took a Quadrant of Four Feet Radzus ; 
and having fix’d it to the Floor, in the Pofition © 
of the Needle, whofe South Point directed it 
felf to no Degrees, I then fix'd a Board (itke- | 
wife.on the Floor) in a direct Angle fram the 
fame, the Graduations on which Board were 
Three Inches diffant from each other. | 

The Needle was fulpended on a Point art 
fing from the Center of the Quadrant, 
from whence were meafured the feveral Stas 
tions of the Magnet. 

The Magnet was laid on a thin Piece of 
Board ; under which, to one fide was nailda 
harrow Slip of Wood, to flide it along the fide: 
of the forementioned graduated Board,where- 


Pes by 


‘ 


2, 
a 
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by the Stone‘thight be always kept in the fame: 
_ Direction to the Needle. ois 
The Stone that I usd, ‘weigh’d about: fix 
Pounds; was rough, and’ of an irregular Fi- 
gure : Yet Tcould difcover' no Inconveniency 
in the Experiment arifing from the fame, it 
being, and adcting‘at all Diftances in’ the'fame- 
Pofition ‘as it is firft placed on the Board: And 
I'fee no reafon to doubt, but the Proportions 
of its Power will be regular, and agreeable to’ 
the feveral Diftances; a, more than once I 
have obferv’d. For when the Stone ‘hath been 
differently pofited on the -foremention’d thin 
‘Board, different Angles of the Needle would 
enfue at the fame Stations ; yet their Propor- 
tions one to another would be nearly the 
fame. . | | 
_ My meaning is this: Suppofe the Stone 
was fo plac’d, as at 3 Inches fromthe Needle 
it would give the Needle an Angle of 90 Des 
grees; the Stone being continu’d in the fame 
Direction at the feveral Stations, the Propor- 
tions of its Power one to another would be. 
much’the fame, as if the Angle of the Nee« 
die at the firft beginning made but 87, oreven 
but 80 Degrees on the Quadrant: For-upon 
afmall Alteration of the Poles of the Stone, 


fuch diverfity of Angles will arife. 


In thefe Experiments I made ufe of Two 
“Needles; one of a Radius of 6’ Inches, the 
other but of, one Inch: Which laft, after abun- 
Seana, ae dance 


CR4) 
i daace of Trials, I found to be mol accurate 5 

-befides the Advantage it gave in beginning the 
Experiment .6 Inches nearer-the Stone than 
the other : And from Two Feet diffance from: 
the fame, it became.nearly agreeable to the: 

les made by the long Needle to all the 
| pore Diftances; as you will find by the fol. 
lowing Tables, which were made with the fe-. 
veral Needles in the fame Direction of the 
Stone. 

A meafured the “Angles by.a ‘Silk Thread. 
Strained dire@ly over the Needle to that part 
of the Quadrant..to, which it was dire@ed ; 

: which was the bet way I could contrive fo 
come neareftthe Truth, | 
“” Jtmay be obferved from the following. ras 
bles, that the long Needle at Nine Inches from 
the Stone, made fomewhat. a larger. Angle 
than the fhort Needle at: Three Inches diftance 
from the fame ; chat the fhort Needle at the 
diftance of Nine Inches, made an Angle of 
Nine Degrees le(s. han the long one at the - 
fame place. But this odds will eafily be ac- 
counted for, if we confider the Difproportions 
of the Needles Lengths; For the Point of the 
long Needle at Nine Inches, was brought 
within an Inch as near the Stone, as the Point - 
of the fhort Needle was, when but Three In- 
ches diftant from the fame: The Point of the 
fhort Needle at Nine Inches from the ‘Stone, 
was Five Inches farther trom if, than the long 
ers at che fame Station. 
isk Thefe 


wis 


~ 
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Thefe Difproportions being confider'd, it js 
no wonder fuch difference of Angles fhould en. 
{ue upon the Ufe of ‘the feveral Needles near. 
the Stone: For at' Two Feet, and the farther 
Diftances, they become nearly agreeable, as I 

faid before. #9 seal hank 

When ‘T {peak of Diftances from the Needle, 
Lalways mean from the Genter. of it. 

Farther,° it is obfervable, that the Stone at 
Five Feet diftance from the’ Needlé, made an 
Angle of Two Degrees with one; and with the 
other, of two anda half; yet upon the Abfence 
of the Stone, they would return to no Degrees, 
as at firft: Which plainly fhews, that the Infu- 
ence of the Stone extended farther ; altho’ Ob- 
fervations at remoter ftations could- not eafily 
be determin’d. : se 
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oer iments b the long. Needle, 
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pass? 7 The. un Dane. The 43 Shed 
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At greater Diftances, and even the more re- 
mote in thefe Tables, the Power of the Stone 
iso weak, andthe meafuring the Angles at all 
times exactly, fo difficult, that ‘tis wellif we 
- come fometimes within 10 or 20 Minutes of | 
Truth: The Correction of which fhall wholly | 
leave to the Determination of fuch Gentlenten. 
whofe Province fuch an Experiment as this 
moft peculiarly belongs to. 


A 


= TET a , 


A Defcription of the Loadftone made ufe 
| “Of in the foregoing Experiments. © ; 
Oe hob toa 8 ' mid 4 hil: Af nf i ' 


HIS’ Stone weigh'd exactly fix Pounds, 
one; Ounce and a quarter, Averdupois- 
Weight. Its Form refembl'd Figure~3- «Its 
Breadth at the North Pole was: four Inches ; 


at the South Pole five Inches.; the Poles run. — 


at the South Pole one Inch. 
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An yom of an Experiment touching the 
Proportions of she Afcent of Spirit .of 
Wine between two Glafs Planes, “whofe 
Surfaces were placd at certain different 

Diligmes from each orber. 


PT ook two Glafs Planes about. % Inches 
long, and 2 broad: Thefe (being: made 
clean ) I {eparated at each end by the Number 
of 32 Pieces of Brals Lamina, whofe Thickneéfs 
when laid one upon another, and prefs’d toge- 
ther by Screws, made a Diftance between the 
Planes equalto (as near as I could meafure ) 
77 of an inch. Being thus prepar'd, I plung’d 
one End of them into fome tinged Spirit of 
Wine; and after I had wetted the inward 
Surfaces of the Planes with it, by declining the’ 
upper end, I\fet them upright; and found that 
the Surface of the Wine between them remain’d — 
higher than the: Surface of the Wine on their 
Outfides, by a diftance equal to the firft Line 
CD shave the Line AB, the Line AB being 
the common Surface, in all the Trials, 
on the Outfide of the Planes. (See Plate 8. 
Figure 5) After this, I reducd the Diftan.. 
© ces 


a 


Cave): 5. 
ces of the Planes to half the former, by taking a- 
way 160f the Brafs Lamine from each End of 
them ; then being plunged into the Liquid, and 
ufed in all refpedts.as before, I, found the Wine to 
fland between the Planes juft double the height ic 
ftood at in the former Trial; as may be obferved © 
by the Line EF in the Scheme. Again, remov- 


- ing half the Number of Brafs Pieces, whereby bue 


8 of them were left at each end, and ufing them 
asin\the preceding ‘manner, the Wine _rofe;be- 
tween them to a Height juft double to that in the 
foregoing Trial, mark'din the Scheme by thé Line 
GH. Thus from 8, f reduced them to-4 Pieces 
at each End of the Planes; then again, the Wine | 
was feen to remain fufpended to twice the laft . 
obferved Height, reprefented by thé Line IK. 
¥n this laft Tiial the Planes were diftantone from 
the other but ,.'s of an Inch ; nearer than that I 
could make no certain Meafure: But I fuppofe, 
the foregoing Experiments are fufficient toground 
a Calculation upon, even of the moft near Ap- 
proximations. SLL eT | | 


\ 
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An Account of fome fartherExperiments toue 
ching the Afcent of Water between iwo 
Glats Planes in an Hyperbolick Curve. 


j HE Figure of the Hyperbolick Curve, 

& form‘d by the Afcending of the Water 
between two Square. Glafs Planes, as related in 
the XVIIIth precedent.Experiment, gave me 
occafion to make fome farther Enquiries ; and 
by,many Experiments. I find, that.the fame 
Curve holds in all. Dire@ions of the. Planes, 
the Aflymtotes being always, one the Surface 
of the Water, the other a Line drawn along 
the touching Sides. . Thus, when the touch. 
ing, Sides were plunged under the 
Surface.of the Water, and the An- : 
gle.c was deprefsd, and made to remainslow.s 
er than the Angle a, as.in Fig. 4. then would 
be produced fuch an-oblique Curve, as may 
be obferv'd in that. Figure. In all the feveral 
Schemes, a4 reprefents the Surface of the 
Water on the Outfide.of .the Planes, and a ¢ 
the touching Sides of the fame. Now, tho’ 
the Curve dd rifes between the Planes in fuch 
* an 


SeeTab VII. 


~* 


) 


aoe 


an Obliquity, yet does it conform it felf in its 
Figure to. the Affymtotes, viz. ab, the Sur-. 
face of the Water, and ac, the touching Sides 
of the Planes: For fuppofing the Aflymtote 
ac to be continu’d, as in’the prick’d Line, till 
it furmounts the Surface of the Water to fuch | 
a Height ; or fuppofe the Planes extended in 
the fame manner, then would the Water re- 
rain between them‘in the Appearance of the 
prick’d Lines, being at all diftances from the ~ 
Axis of the Curve, equal in refpect to the Af- 
{fymeotes; and fo of all the reft of the Curves, 
ag in the Figures 5,6,7,8,9. which are the . 
Refult of the feveral Angles, made by the tou- - 
ching Sides of the Planes. Now, when the 
touching Sidés were plac’d upwards, parallel 
to the Surface of the Water (as in Fig.10.) and 
pluriged wholly under the fame ; then, upon 
lifting them up, in the fame Pofition, till the 
Weight of the Water between the Planes over- 
balanced thé Power of their Attraction, two 
Curves,dne from each Side of the Planes,would _ 
open themfelves, and meet each other in the 
middle, as reprefented in the aforefaid Figure ; _ 
_whete they would unite, and make a Figure as 
join’d by the prick’d Lines, ‘being wider in the 
middie; than towards ‘the Sides of the Planes. 
Andvit’ is highly remarkable, that this Curve. 
would always break out between the Planes, at 
anmequal Diftance between the touching Sides 
and the Surface of the Water. : 


~ 


The 


C385 4) 

The fame Figure is likewife produc’d be- 
tween two round Glafs Planes, (See Fig.ii.) 
the Aflymtotes being the fame as the former ; 
that is to fay, onethe Surface of the Water, the 
other 2 Tangent drawn from the touching 
Point, parallel to the Tangent drawn from the 
open or oppofite Part of Planes, being at right 
Angles with a Line drawn through the Axis of 
the fame. — | Hed 

Thefe Experiments I find to anfwer the fame 
in Vacuo, as inthe open Air; fo that that Ele. 
ment has nothing to do in this extraordinary 
Appearance. | 

The Planes made ufe of inthe foregoing Ex- 
periments, were about 7 Inches {quare, open'd 
Onone fide to an Angle of 29 Minutes or there- 
abouts; the round Planes were in Diameter 
near 3 Inches. | | 
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A farther Account of the afcending of Drops 
of Spirit of Wine between two Glals 


Planes twenty Inches anda balf long 3 
with. a Tableof tbe. Diftances from thé © 
touching Ends; and the Angles of Ele« 


vations 


ou i ; HE. Spirit of Wine did not move be- | 
~. tween-the Planes, with that Nimblenefs | 
as Oil of Oranges ; which gave methe bi 


j 


perevectenaere: 


ty to obferve the Angles with more Delibera= 


tion. 


The Limb on which the Planes were laid, | 


mov'd in the Center of a Quadrant of a Four — 
Foot Radius ; the Largenefs of which gave me 
conveniency of meafuring the. Angles with — 
ereater Accuracy: But the Diftance between 
the Drop on the Planes and the Graduations on — 
theQuadrant made ica little difficult to obferve — 
them bothat once. Yet I believe, the follows — 
ing Tables may be depended on to be as true as - 


the Nature of fuch an Experiment (for any 
thing that I fee at prefent) is capable of: 


CED 
Ihave before, ia Experiment Numb. X¥. 
given a particular Account of the manner of 
rik this Experiment; to which I re-— 
Pe Re EEE, | | 
_ Thefe ‘Tables are calculated from the touch- 
ing Ends-of the Plantes : And it is to be obfer- 
ved; that in the Table where the Planes were 
open‘d-but to an Angle of 10%, that I could not 
come nearer than Four Inches of the touching 
Ends in my Obfervations: But fo far as Icould 
go, feems to be much in the fame proportion 
(as Ihave oftentimes obferv’d in the courfe of 
thefe-Experiments) with the Table where the 
Planes were opend to an Angle of 18°, 
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